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A C!)RPORATION reports its situa-
tion annually to stockholders. A 
business firm makes an inventory 
to better know its position. · 
This 83rd annual report of the 
Agricultural Experiment Station . 
does both for South Dakotans, all of 
whom are "stockholders" in this or-
ganization supported by public 
funds. We continually take stock of 
our position and use the annual re-
port as an "inventory" listing of our 
activities and accomplishments. · 
However, one of our newest ef-
forts and one that I believe is of 
utmost importance, is not covered 
in this annual report. One reason is 
that it is just getting started-the 
full impact will only become appar-
ent when we inventory future 
accomplishments in some of our 
high-priority areas. 
I refer to the Senior Scientist 
Support program funded for $35,-
000 during the past session of the 
State Legislature. The program 
went into effect July 1, 1970 with 
allocation of money to five · high-
priority research projects. 
Program Objedive 
The overall objective is to give 
research project leaders more time 
for thinking, planning, and develop-
ing ideas by providing them with 
"hands" to carry out these ideas, 
From the 
Dean 
and 
Director 
Senior 
Scientist 
Support · 
Program 
perhaps on a more massive or a 
more rapid basis. While funds may 
be used for "hands" to help with 
technical details in laboratory or 
field, money can also buy certain 
other needs such as computer time, 
even test tubes, or other expend-
able materials critically needed for 
the projec.t. In a way you might call 
it "pin-point" money becaQse the 
person most closely involved-the 
project leader - has some funds 
available to zero in on a specific 
need. · 
What can .we .expect from the 
program? Just based on· the first S, 
months of operation, I anticipate 
we are going to get high returns on 
the investment. Here are some 
examples: 
"Continuity that's giving us data 
-never before available in one 
place - concerning more effective 
use of public institutions in servin~ 
community development needs, ' 
says one young project leader. 
Another project leader: "We're 
broadening our research, not by ex-
panding the project but by 'wring-
ing-out' more information from the 
available data-for instance, in 
swine research when we finish ex-
periments with live animals we are 
now able to learn more by continu-
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ing the work over into studies of 
the pork carcass." 
Moving Faster Now 
A project leader who helped dev- ... 
elop a method of using certain bac- ... 
te'ria in streams as pollution "track-
ers": "We're moving faster now .. . 
we expect results in months instead 
of years which is important partial-
ly because of current work aimed 
at rapid, positive source identifica-
tion of pathogenic bacteria-the 
type that can cause diseases in man 
and animal." 
The project leader working on 
crop and soil management: 'T ve 
got the means - if I can find the 
right young man with chemistry 
and laboratory technique training-
to get a lot more mileage out of ir-
rigation experiments and investiga, 
tions relating to some technical as-
pects of managing crops and soils." 
Agricultural Experiment Station 
has contributed much to the know-
ledge of urinary calculi of cattle 
and sheep. As this research provides 
some answers to problems, it also 
uncovers about twice as many new, 
logical questions that need answer-
ing. Senior Scientist Support in this 
research will mainly concern labor- • 
atory help at the technician level. · 
This means professional staff will 
have more time to· develop ap-. . 
proaches to highly technical aspects 
of urinary calculi research current-
ly involving metabolic and mineral 
nutritional factors. "Naturally, we 
don't know what we'll find. along 
the way," comments · the project 
leader, "but now we anticipate go-
ing farther faster." 
Careful Allocation of Funds 
We intend to work "lean" with 
the funds, that is, there will be no 
excess fat. The funds are allocated 
for a definite, pin-pointed purpose 
and in amounts that sh.ould produce 
meaningful results. How long the 
funds will be available for a specific 
project depends upon the extent to 
which the topic continues to be a 
high-priority problem in South Da-
kota. When a researchable problem 
has been answered, the project will 
be closed and the funds used else-
where. 
In all cases the money allocated 
is the minor portion of the State or .... 
Federal investment in the project ... 
and so we are obviously concerned 
about the total research project and 
the yield it can provide to South 
Dakotans.O 
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The annual report issue of South Dakota Farm & Home Research 
is a means of keeping South Dakotans informed about a wide range 
of agricultural research activities conducted by South Dakota State 
University through the Agricultural Experiment Station. Many of 
these activities are performed at various research sites throughout 
the State. 
. Because of favorable comment about last year's report, the same 
method of presenting information is used again this year: 
• Accomplishments have been listed as far as possible under 
subject headings. 
• Current activities and acc.'<>mplishments are emphasized al-
though sometimes a brief background or a future aim is in-
cluded to provide an ove·rau view. 
• Reports are keyed so that if additional information is wanted 
it can be obtained through the appropriate department. 
• No attempt is made to cover every phase of every project. In 
many cases several years are needed to obtain results from 
research. Progress or absolute results may not be readily ap-
parent at any one point in time. One project may be the source 
of several different items because of the range of research 
conducted. · · 
The complete report, however, identifies all projects now under-
way, the names of persons heading these projects, and the depart-
ments concerned: Projects are listed by departments. The subject 
heading index il'I the CQlumn at the right provides a means of readily 
identifying departments with activities under the various headings. 
Publications, agricultural advisory groups, staff, and financial state-
ment are at the back of the book. 
Most items under each subject heading are followed by letters 
in parentheses which designate the department( s) involved. The de-
partments of the Agricultural Experiment Station and their letter 
designations as used here : 
AE- Agricultural Engineering 
AS- Animal Science 
Bact- Bacteriology 
BB- Botany-Biology 
OS-Dairy Science 
Econ- Economics 
EZ- Entomology-Zoology 
HE-Home Economics 
HF-Horticulture-Forestry 
PS-Plant Sciences 
RS- Rural Sociology 
SB-Station Biochemistry 
VS-Veterinary Sciences 
WFS-Wildlife and Fisheries Sciences 
Other designations: 
ARS-Agricultural Research Service 
RSI-Remote Sensing Institute 
WRI-Water Resources Institute 
Psych- Psychology 
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COVER-Paul D . Evenson, assistant 
professor of plant sciences, uses audio-
visual aids in presenting resea.rcb results 
with starter fertilizers and supplemental 
beat on com during the field day program 
at the Southeast South Dakota Experi· 
ment Farm. Enlarged photographs per· 
mitted him to show development of his 
project throughout the season. 
Puhlished quarterly by the Agricultural 
Experiment Station, South Dakota State Uni-
versity, Brookings, South Dakota. This pub-
lication will be sent free to any resident of 
South Dakota in response to a written request. 
Vol. XXI Fall 1970 No. 4 South 
Dakota 
To simplify terminology, t rade names .of 
products or equipment are sometimes used. 
No endorsement of specific products or 
equipment named is intended, nor is criticism 
implied of those not mentioned. 
Material appearing in this publication may 
be reprinted provided the meaning is not 
changed and credit is given the author and 
the South Dakota Agricultural Experiment 
Station. 
Duane Acker, 
Dean, College of Agricult111C and Biological 
Science,, and Director, Agricultural Experi-
ment Station. ' 
A. L. Musson, 
Associate Director, Agricultural Experiment 
Station. 
Edited by: Frank J. Shideler, E<Htorial Office, 
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TMROUGM TEACMING, RESEARCM, EXTENSION 
Animal Health ] 
Livestock Abortion. Information gained througp 
examination of more than 900 cases of abortion in llve-
stock has been entered into a computer program. This 
includes information from 798 cattle abortions, 
75 swine abortions and 74 sheep abortions investigated 
during the first 2 years of a program designed to learn 
more about the causes and diagnosis of abortions in 
livestock. The computer program should aid in deter-
mining the correlation among the numerous factors 
established in investigation. Immunal fluorescence is 
one of the several techniques being adapted to aid in 
diagnosis of infectious causes of abortion. It is estimat-
ed that cattlemen of South Dakota lose over $2 million 
annually through abortions and still-birth of calves. As 
research discloses the major causes of these losses, at-
tempts will be made to design a control program. (VS ) 
New Abortion Test. A method has been devised 
wher~by immunal fluorescent techniques can be ap-
plied directly to tissues of aborted cattle fetuses for the 
diagnosis of IBR-caused abortion. In this technique 
when the IBR virus is pre.sent in · fetal tissues, fluores-
cent antibodies attach to the virus. Positive tissues 
have a specific type of Ouorescence when examined 
under a microscope with ultraviolet illumination. This 
technique, used in more than 100 field cases of bovine 
abortion, has been better than 98% accurate. The new 
test is more specific and more accurate than the com-
bination of tests formerly used. In addition, the fluores-
cent antibody method of diagnosis can be completed 
within 2 hours after the necropsy of the fetus has been 
completed. Older methods required a minimum of 4 
days. Information gathered in the first 2 years of the 
study on livestock abortion indicates that IBR causes 
· at teast one out of every 10 bovine abortions in this 
area. This indictaes that if proper methods of control 
are applied, losses amounting to over $250,000 annual-
ly due to IBR abortion can be eliminated. (VS) 
Dietary Minerals. Current investigations are con-
cerned with mineral interrelationships and interactions 
between dietary minerals and certain organic com-
pounds. Knowledge of these may allow livestock feed-
ers to avoid such adverse effects as urinary calculi, milk 
fever, or grass tetany associated with dietary mineral 
imbalances occurring naturally or imposed upon ani-
mals by improper supplementation. Previous research 
has developed methods to reduce losses in feedlot ani-
mals from either the phosphatic or siliceous type of 
urinary calculi ( kidney stones). It has been found 
that grass tetany in cattle can be controlled by magne-
sium supplements. ( SB, AS ) 
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Shipping Fever. Additional research has shown a 
reduction in disease problems following weaning and • 
shipping of calves and an improvement in early feed-
lot performance by -feeding an antibiotic-sulfa drug 
(chlortetracycline-sulfamethazine) combination at 350 
milligrams of each drug for about 4 weeks after arrival 
at the feedlot. Liberal intakes of protein and energy 
during this early period reduce disease problems and 
improve weight gains. (AS) 
Evaluating Bull< Milk Quality. The California Mas-
titis Test (CMT) was used to evaluate quality of bulk 
milk received · at three South Dakota milk plants and 
the milk from individual cows on 13 dairy farms. Low 
CMT scores were associated with high production per 
cow and high CMT scores with low production. Prop-
er functioning of milking equipment was found .to be 
important in keeping CMT scores low. CMT scores 
varied with season, being lowest in winter months and 
highest in summer. (DS) 
Ammonia Intoxication. Research continues to seek 
better ways of maintaining safe levels when feeding 
nitrogen-containing and ammonia-producing chemi-
cals to cattle and sheep. Thousands of tons of such 
chemicals are fed to livestock (urea being an example 
of a non-protein nitrogen feed). However, excess· and 
faulty distribution or accumulation of ammonia in the 
animal can result in "ammonia intoxication," a cause 
of death or injury. Changes in metabolism and other 
body functions occur when blood ammonia values rise • 
as -a result of ammonia accumulating faster than lungs · 
and liver can eliminate it. (EZ) 
Newborn Animal Anemia. Rabbits and swine are · 
used to determine interrelationships of erythropoietin, 
a hormone, with other co-factors eliciting intestinal ab-
sorption, assimilation and placental transfer of iron. 
That is, a technique by which we may be able to ad·-
minister or inject the pregnant dam to preverit new-
born piglet anemia without the added stress of inject-
ing iron and handling the baby pigs. (EZ) 
Swine Parasites. Use of anti-hyperlipemic com- · 
pounds to reduce triglyceride and cholesterol levels in 
swine appear~ ,to also have anti-helmenthic qualities. 
This is a finding related to research showing that cho-
lesterol is one of the nutrient requirements of Ascaris 
lumbricoides, the swine roundworm. A cholesterol-
reducing fee.cl would lessen the levels in swine as well 
as help control the parasitic helminths or roundworms. 
(EZ) 
Big Game Parasites. Research shows that several 
species of snails native to the Black Hills are involved 
in the life history of a lungworm which has been 
found seriously infesting mountain goats. (EZ) 
Pheasant Botulism. Botulism disease among game 
farm pheasants may be treated with toxoids although ..a\ 
such treatment might be insufficient to save pheasants .., 
in a large outbreak of the disease. The best protection "" 
is removal of all carcasses before they become a 
source of toxin. (WFS) 
Pheasant Encephalitis. Observations of pheasant 
mortality due to experimental inoculations of different 
amounts of Western Equine Encephalitis and Cache 
Valley viruses show the birds were less susceptible to 
these agents than to Eastern Equine Encephalitis vir-
us. Pheasants do not succumb to California Encephali-
tis virus or ~o Turlock viruses. WEE strains isolated 
from South Dakota mosquito vectors were lethal to the 
birds. ( Bact) · 
Insects and Encephalitis Viruses. The role of vari-
ius arboviruses ( viruses transmitted by blood-sucking 
insects) in pheasants is being investigated with a first 
objective of isolating encephalitis viruses from various 
mosquito species found in South Dakota. In 1969 from 
July to September, 60,000 mosquitoes were trapped 
and of these 22,000 were identified as to species. 
Twenty different mosquito species were found in Brook-
ings County with three being major blood sucking and 
virus disease-transmitting vectors. From these three 
major species, 12 different v:iruses were isolated and 
identified. Of these viruses, seven were Western Equine 
Encephalitis, two were California Encephalitis, two 
were Cache Valley and one was Turlock virus. Epidem-
iological data and evidence collected suggest the activ-
ity of these four arboviruses in domestic animals, wild 
animals and in man in South Dakota. ( Bact) 
EHD and Deer. Epidemiological research o'n epi-
zootic hemorrhagic deer disease ( EHD) resulted in 
additional information on: ( 1 ) distribution of the dis-
ease in South Dakota according to counties;'( 2 ) occur-
rence in deer according to sex and age; ( 3) prevalence 
of virus reservoir's, ·p~i:ticularly in cattle and hogs. Of 
380 deer blood samples tested, more mule deer ( 24%) 
had shown E HD antibody than white tailed deer 
A new plant sciences greenhouse and 
laboratory addition to be constructed on 
the SDSU cr.mpus near the former plant 
pathology building. The project will be 
paid for by the South Dakota Wheat 
Commission, which provi4ed $100,000, 
plus a $200,000 appropriation from the 
1970 legislature. Three units-a labora-
tory and two greenhouses-will be built 
in the first phase of the project. 
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( 18%). Twenty-one percent of the Black Hills deer had 
EHD antibody. Approximately 10% of the 2,004 cattle 
and hog blood samples tested showed E HD antibody. 
( Bact ) 
EHD in Lab Studies. Epizootic hemorrhagic deer 
disease ( EHD ) is prevalent in South Dakota and 
studies are being made to obtain more information 
about the various links making up the chain of its dev-
elopment and transmission. Until recently no adequate 
tool was available to study epidemiology of disease 
distribution in deer other than a blood serum neutraliz-
ation test. As a result of SDSU laboratory studies, a new 
faster and cheaper method is being used for detection 
of EHD specific antibody in domestic and wild ani-
mals. Virus growth characteristics in a laboratory tis-
sue culture system reveals that EHD virus could be 
considered an arbovirus-that is, a virus transmitted by 
blood-sucking insects. The vu:us was shown to multiply 
in mosquito and monkey tissue cells in the laboratory 
and was also shown to be inactivated by chemicals 
such as lipid solvents, indicating it has characteristics 
of an arbovirus. While researchers are not speculating 
during the early stages of the research, they are inter-
ested in the fact that so far mosquitoes have not been 
implicated in the transmission phase of the disease. 
( Bact ) 
Detecting Pathogens. Rapid methods have been 
developed for detection of pathogenic or disease-caus-
ing salmonellae in feed lot animal wastes. About 3% of 
1,200 animals checked were positive for Salmonella 
types. Improved selective methods are being develop-
ed with the goal of detecting animals that ~rry and 
shed salmonellae so the spread to healthy animals can 
be minimized ( by isolation). ( Bact ) 
Community 
and Public Affairs 
Public Land Law Review Study. In a recent Public 
Land Law Review Study it was found that Federal 
public lands in the United States suited for homestead-
ing have all but been exhausted. Of land available, only 
705,000 acres were deemed suitable for dryland crop 
production and 941 suitable for irrigation for which 
water was available. Despite availability of water, the 
cost may be prohibitive in many instances. Another 
600,000 acres of land purchased by the Federal govern-
ment during the 1930's has been judged suitable for 
dryland crop production. . 
Population of the United States is expected to in-
crease by 75% by the year 2000. Yet there appears to be 
little national need for developing more of the arable 
public lands for crop production at the present time. 
Currently about 300 million acres of cropland are be-
ing harvested. Over 60 million acres have been retired 
under government programs, another estimated 338 
million acres are available for regular crop production 
if needed, and an additional 160 million acres could 
be used for occasional crop production. Expected in-
creases in crop and livestock yields will also be avail-
able to supply future needs. Despite the lack of cur-
rent national need, some of these lands may be develop-
ed because they will strengthen local economies. 
(Econ) 
Community Population Decreases. The two size cat-
egories of communities showing the greatest popula-
tion decrease in South Dakota are those in the less-
than-500 inhabitant class and the class between 500 
and 1,000 inhabitants. South Dakota had 307 incorpo-
rated places according to the 1960 census. Ninety-two 
percent of these (282 places) were small towns with 
2,500 or less population. Almost two-thirds (64%) of 
these 282 small towns were communities with less 
than 500 people. An additionaJ 16% of these 282 small · 
towns were between 500 and 1,000 in size. (RS) 
Community Growth Trends. A general trend is 
that the larger the community, the more likely it will 
experience growth rather than decline. Population 
growth seems to generate further population growth. 
Larger communities can support and have more com- · 
munity services than the smaller communities. This has 
implications for present programs to attract industry to 
South Dakota. One factor in choosing an industrial 
location is the number of community services available 
to employees as well as the labor supply available. 
These are both more abundant in the larger centers. 
Consequently, industrial location alone is not expected 
to be a realistic solution to the problem of maintaining 
most of the smaller communities (those under 1,000 
population). At best these communities will be at a 
competitive disadvantage. (RS) 
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Community Growth and Decline. Over the years, 
several factors have been identified as determinants ,a 
of community growth and decline. These include: ... 
commercialization of agriculture, industrialization, ur-
banization, improved transportation and diminishing 
local control over organizations, institutions and other 
facets of community life. While these continue to be 
important, other factors seem to have become more 
impertant as determinant of community growth and 
decline. These factors include size of place, regional 
location, county seat status, and previous growth ex-
perience. The small towns which have survived are 
largely those which have . benefited mainly from im-
proved agriculture and improved transportation sys-
tems. (RS) 
Natural Landmark Identification. A survey is being 
made to iden'tify most significant areas in South Da-
kota that deal with natural history. Included are bio-
logical and geological features that represent out-
standing examples of native prairie, wo?dlands, wet-
lands, habitat of endangered species, unusual concen-
trations and migration paths of unique animls. Exam-
ples of scenic grandeur, fossil sites, interesting geol?g-
ical formations and areas that represent the Indian 
ecology of the past are also included. So far, 225 sites 
have been identified. Probably 30 to 50 of them are 
outstanding examples and detailed studies are being 
made. This· program is merely to identify these sites 
and a continuous program must be carried out to be • 
a~sured that they are protected for their natural value . 
to remain intact. When this is accomplished, super- · / 
vised public usage of these areas can be allowed. This 
survey is assisted by a grant from the National Park 
Service. (BB) 
Water quality is the discussion here between Cecil H. Wad-
leigh (left): director, Soil and Water Conservation Research 
Division, ARS, USDA, and Dean Duane Acker of SDSU. Dr. 
Wadleigh spoke during a water pollution symposium· at SDSU 
last March. 
l+ .___I ___ C_ro_p_s_,_s_o_i l_s_, _Fe_r_t_i l_iz_e_r_s ,_W_ e_e_d_s ___ ___, 
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AUalfa mulches. Alfalfa yield increases of 10% 
have been obtained the past year at Brookings by 
mulching a freshly cut field with straw. The mulch 
lowered temperatures at plant crown depth (about 1 
inch deep) by as much as 17 degrees and reduced 
amount of water evaporated from soil. Mulches, ferti-
lizers and shades (cheesecloth and tinted plexiglas~) 
are being used in attempts to determine best environ-
mental conditions (air and soil temperatures) for maxi-
mum alfalfa production. (PS) 
Improving AUaUas. Several approaches are being 
used in continuing research on bloat. One involves ob-
taining a germ plasm which will result in alfalfa vari-
eties that · do not induce bloat when grazed. Also 
needed is a reliable and rapid laboratory technique 
for determining the bloat potential of pastures from 
forage samples sent in by farmers and ranchers . . (PS) 
Planting Date for Com. Planting corn late (first 
week in June) has given taller plants and as much as 
twice the leaf area of earlier plantings. However, late 
planting has given .less corn grain per acre than earlier 
plantings for two consecutive years in southeastern 
South Dakota. (PS) 
Com Plant Populations. Researchers working with 
corn plant populations warn growers "nol: to let popu-
lations get out of hand." Reason: there's a tendency to 
increase corn plant populations a thousand or so 
plants an acre each year during a period of several 
continuous seasons of very favorable rainfall. Then 
along comef a year with insufficient moisture (1970, 
for example) and the grower suddenly realizes he has 
a great excess of plants per acre. The result, as is 
readily seen in southeast South Dakota research plots, 
is some high-population corn without a single ear. 
Best net suggested to growers by researchers: rather 
than go up to the hilt with high populations, plant on 
the low side of an estimated population range based 
on successful years. (PS) 
Mulched corn. Heat tapes in the soil and mulches 
ai,:e used to create different soil temperature regimes 
to help determine if starter fertilizer response is great-
est in cool, average or warm growing seasons. Initial 
indications are that additional heat increases corn 
plant growth and maturity. Both straw and polystyrene 
in cubed form are used as mulches. Polystyrene mulch 
will assist in evaluations of possible residual effects 
caused by straw mulch. This experiment is being used 
primarily to determine some of the limiting factors in 
moving the Corn Belt north and west. (PS) 
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Corn Breeding. Electric heat tapes are being used 
to increase the temperature of corn ear shoots shortly 
after pollination in order to double the number of 
chromosomes in the plant cells. Such inbred lines are 
essential for certain types of genetic experiments. (PS) 
Improved Flax. Factors which limit flax growth 
have been studied in controlled environment equip-
ment to catalog important effects of individual compo-
nents such as air temperature, root temperahire, 
drought, daylight, and nitrogen level. A total of 287 
experimental flax lines have been examined for yield 
potential with the result that a listing is known of flax · 
lines which are similar in agronomic type but range 
from low to high yield potential at medium nitrogen 
level and warm air temperature. Techniques have 
been developed which permit the rapid determination 
of oil quality of a portion of a single seed while the · 
remaining portion can be germinated and grown to 
maturity, thus preserving the plant. Such new tech-
niques are potentially useful for improving the under-
standing of factors which limit yield and quality as 
well as for production of improved varieties. (PS) 
This camper has been converted into a mobile field labora· 
tory which extends SDSU agricultural research considerably. 
Inside the lab is an array of equipment that will provide iofor. 
mation on how to conserve moisture, when to irrigate and how 
much water is needed. 
• 
H~gher Oat Protein: Oat protein p ercentage has 
been increased by crossmg with Avena sterilis, a wild 
oat from Israel. Protein content of the crosses has 
ranged from H% to 22% greater than that of Garland 
or Diana varieties. (PS) 
Potato Production. Potato research indicates that 
ma~imum yield is th.e result of the interrelationship of 
various ~actors. ~articularly contributing to high yield 
are quality and size of seed, variety, a minimum stand 
of 9?%, early planting, high rate of fertilizer, close 
spa~mg, ?ise~se and insect control, and proper irri-
gation. Yield 1s reduced if seed pieces are less than. 2 
ou~ces in weight. Fields should be irrigated when 
1:101sture level drops to 50% of field capacity. If seed-
hogs are planted in 40 to 42 inch rows with 12 inches 
between plants within rows, certain varieties tend to 
produce a large number of hollow heart tubers. Close 
spacing, 30 to 36 inch rows with 8 inches between 
plants in the row, helps to eliminate hollow heart. 
(HF) 
New Varieties. New releases of soybeans include 
Rampage and Wirth (Iowa) and Anoka (Minnesota). 
Anoka and Wirth are new early varieties similar to 
Chippewa in'maturity but more erect in growth habit. 
Rampage is an erect mid-season variety 2 days earlier 
and 4 inches shorter than Corsoy. (PS) 
Narrow Rows. Newer soybean varieties with semi-
erect to upright growth habits are more desirable for 
nar_row row planting than spreading types such as 
Chippewa. Narrow row yield advantage is more evi-
dent in northern areas of South Dakota. (PS) 
Blends. Blends of different soybean varieties are 
generally not recommended in South Dakota. They 
have not been superior to pure strains in yield in the 
last 2 years at any of four locations in the state. Unde-
si.rable factors include greater harvest losses, lower 
yield and lower crop quality. (PS) 
New Hybrid Grain Sorghum. A new midseason 
grain sorghum hybrid developed by the Agricultural 
Experiment Station will soon be released. SD25265, 
planted in all 1970 sorghum performance trials and 
tnost iegional performance tests, is being increased 
by the Foundation Seed Stock Division and will be 
available to growers for planting in 1971. It has an 
excellent yield record, is slightly earlier than SD503 
and has an intermediate type seed head. (PS) 
New Hybrid Forage Sorghum. Seed samples of a 
new forage hybrid sorghum, developed at the Agri-
cultural Experiment Station, will be available on re-
quest for test plantings in 1970. SD-R873 is a short, 
extra leafy forage sorghum designed for late fall silage 
harvest. It produces nearly twice the normal number 
of leaves which are long and wide, and holds them 
well after frost. Seed yield potential is excellent if fall 
conditions are favorable. (PS) 
Wheat Breeding. Emphasis in breeding new wheats 
is on resistance to the new races of stem rust. Races of 
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stem rust are changing as new forms spreao. which at-
tack the established varieties. (PS) 
Extending Wheat Belt. Research has shown the 
possibilities of extending the winter wheat belt north-
ward into traditional spring wheat areas by seeding 
in stubble mulch. Continued investigations in the 
Watertown-Garden City area now stress varieties 
and how to fertilize them to help growers use winter 
wheat in high risk areas. (PS) 
Winoka Wheat. Tests with Winoka, a 1969-released 
variety, show it outyielding Hume along with its excel-
lent quality for miller and l;>aker and top winterhardi-
ness. This new variety is seen as another ingredient 
in the effort to expand the state's winter wheat belt 
northward. (PS) 
Remote Sensing. Aerial infra-red photography is 
being used to measure regrowth of smooth bromegrass 
plants in a larger breeding nursery of individual plants· 
after simulated grazing. (PS) ·. . 
A More Digestible Grass. A synthetic variety of 
smooth bromegrass has been selected using in vitro 
digestion techniques. The value of this grass will be 
tested using animal performance methods to find . out 
if more animal products can be produced from an acre 
of this grass than from existing varieties. (PS) 
Lower Hay Costs. Harvesting costs for first cutting 
alfalfa hay were $1.00/ acre less for loose-stacked than 
for · baled hay because less expensive machinery an<l 
less labor were required. Harvesting methods did not 
affect the amount of nutrients conserved. (DS, Econ). 
Hay Losses. Harvesting alfalfa as haylage (50% to 
70% dry matter) resulted in field losses from 2.4% to 
10% compared to hay (85% dry matter) with 13% to 
18% field losses. Losses increased in both methods· 
with rain damage. (DS) 
Covered Haystacks. More hay nutrients and more 
digestible dry matter were conserved during storage 
in covered than in uncovered stacks of baled and loose 
alfalfa hay. The value of nutrients saved by covering 
more than paid for the cost of the cover for baled hay; 
savings were less for loose hay because the lower 
density required higher cover cost per ton. Four-mil, 
black, polyethylene plastic silo caps were used for 
covers. (DS) 
Mapping Soils. General Soil Maps are now avail-
able at the Plant Science Department or from the Soil 
Conservation Service at Huron for all 67 South Dako-
ta Counties. General Soil Maps are being used, along 
with land inventory data and farm sales, to prepare 
Land Evaluation Guides for all South Dakota coun-
ties. It is expected that Guides for all counties will be 
published by January 1971. A cooperative project with 
the Remote Sensing Institute is underway to investi-
gate ki~ds of imagery most useful for mapping soils. 
Work 1s being done in Spink, Perkins and Bennett 
counties. (PS) 
., 
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Fertilizer and supplemental heat 
( from buried electric cables) experi-
ments gave these graphic results ( top 
three photos). Bottom of sign indicates 
average height of com in these photos 
taken July 17. 
Cheesecloth and plastic shades a re 
used in research to determine best air and 
soil temperatures for maximum alfalfa 
production. lill> 
"Arti6cial hail" caused soybean dam· 
age as shown at left in photo below. Later 
in the season the "hailed" soybeans ( right 
in photo at l'ight ) had made a weed-
infested comeback. T ' 
9 
Soil Structure. Bluegrama and buffalograss grow 
on range soils with a very large clay content only 
where the surface has friable structure. Poor grazing 
practices may destroy the friable surface structure 
and reduce the productivity of some rangeland. (PS) 
Black Hills Prairie. Natural prairie areas in the cen-
tral Black Hills have soils with characteristics formed 
under forest. The forests probably were replaced by 
prairie following fires or droughts. (PS) 
Soil Sinkholes. Large desiccation cracks, called 
"sinkholes," form in some central South Dakota soils 
when subsoil moisture is removed by deep-rooted 
plants. The cracks occur mainly in fields that have or 
had alfalfa for a number of years. (PS) 
Mulch Tillage Demonstration. Land on the Agri-
cultural Engineering Farm south of ·Brookings is being 
used to demonstrate mulch tillage equipment. A chis-
el plow is being used with two different types of 
shovels in both fall and spring investigations. A mold-
board plow is used on the check strips. Some moisture 
data will be. taken and visitors to the farm will be 
able to make comparisons during the 1971 season. (AE) 
Rotary Sickle, A high speed rotary sickle is in the 
development stage, with a prototype constructed and 
tested; to replace reciprocating sickles on row-crop 
forage harvesters. The new rotary sickle features less 
mechanism, less vibration and minimal peak power 
requirements. (AE) 
Native Legume Bacteria. Common vetch, three 
scurf peas, purple prairie clover, a number of species 
of the genus Astragalus ( milk vetch), loco weed, and 
lead plant have been shown to have nodules and are 
apparently able to "fix" nitrogen that is to use a tmos-
pheric nitrogen. Rhizobium bacteria have been isolated 
from several of these and are being studied to deter-
mine how well they work with the plant to fix nitrogen. 
This research is part of a search for strains of bacteria 
that are more effective nitrogen 6xers on the roots of 
legume§. ( Bact ) 
Free-Living Azotobacter. In a study looking for 
free-living azotobacter nitrogen fixers in a grassland 
soil, they were more often found under excellent than 
under poor range condition. Occurrence of azotobacter 
seems to be random in the grazing treatments but total 
numbers are directly related to available moisture in 
the soil. ( Bact) 
Field Detection of Nitrogen Fixation. The ability 
of a bacterja enzyme preparation from azotobacter 
bacteria and inoculated legume to reduce acetylene 
gas to ethylene is being studied. This has proven to be 
a reliable indicator of nitrogen fixating ability of bac-
teria in the laboratory and it is hoped it can be used 
to assess the nitrogen fixing ability of native legumes 
in the field. ( Bact ) 
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FERTILIZERS 
Fertilized Small Grains. The importance of adequ-
ate fertility for small grains is emphasized in a dry 
year. An average of three experiments showed that the 
efficiency of water use was 2.01 bushels per inch of 
available moisture with unfertilized barley as com-
pared to 2.94 bushels per inch with fertilized barley, 
an increase in water use efficiency of over 45%. (PS) 
Large Com Yields. Amazingly large increases in 
corn yield we~e obtained with commercial fertilizer 
in experiments near Centerville. These increases were 
as high as 40 bushels an acre of No. 2 corn ( top yields: 
120 bushels an acre). T his was on nearly level, non-
eroded soil that had been planted to corn continuously 
for over 10 years. Corn increased as nitrogen fertilizer 
was increased up to about 150 pounds of nitrogen an 
acre. Nitrogen fertilizer was ·adequately balanced with 
phosphorus and potash. Although increases of this. 
magnitude due to fertilizers are admittedly exception-
al, they do indicate what can happen witli a c.ombina-
tion of maximum fertility and favorable climatic fac-
tors. ( PS) 
Starters and Plow Down. Plowing down a broad-
cast application· of nitrogen, phosphorus and potas-
sium reduced the effectiveness of a sideband starter 
for increasing corn yields. Researchers advise: when 
adequate fertility is plowed down, don't expect a large 
increase from starter- you may get none at all. (PS) 
WEED CONTROL 
Herbicide Oil Carriers. With the herbicide, atra-
zine, better weed control and higher crop yields are 
often obtain.ed when the chemical is applied in an oil-
in-water emulsion with a mineral oil. Physical and 
chemical properties of oils which are impo.rtant for en-
hanced effectiveness of atrazine have been identified 
and include distillation temperature, pour point, vis-
cosity, refractive index, and 'flash point. Phytotoxicity 
of the oil alone is associated with high aromatic con-
tent of the oil. Linseed oil and other oils from crop 
plarits can be , ~1sed in place of the mineral oil, thus 
creating new uses for surplus farm products, but these 
"natural" oils appear to be less effective than the best 
mineral oils. Increased effectiveness obtained from ap-
plication of emulsions may be due, in part, to increased 
penetration of the herbicide into the plant. (PS) 
Weed Control in Oats. Research indicates some oat 
varieties are more susceptible to injury from 2,4-D 
butyl ester than others. The most susceptible varieties 
were Clintland, Clintford, Jaycee, Tippecanoe, and 
Tyler. Less injury was observed when oats were 
sprayed in the 5- and 6-leaf stage of growth, (PS) 
Herbicide-Fertilizer Combination. For maximum 
crop production, weed control should be combined 
with proper fertility practices. Research near Center-
ville showed that corn with no weed control or added 
fertilizer yielded only 50 bushels per acre. Corn treat-
ed with 3 pounds atrazine per acre and corn treated 
with 100 pounds of nitrogen per acre yielded 75 bush-
els per acre. Corn treated with 3 pounds atrazine per 
acre and fertilized with 100 pounds of nitrogen yield-
ed 100 bushels per acre. Under the conditions of this 
experirpent, .both weed control and proper fertility 
were equally important for maximum yields of corn. 
(PS) . 
D issipating Atrazine. Fertilization may increase the 
dissipation of atrazine from the soil. Oats and soybean 
populations were reduced in plots where corn was 
treated with 3 pounds atrazine per acre but no ferti-
lizer the previous year. Oat and soybean populations 
were not reduced in plots where corn received 3 
pounds of atrazine and 100 pounds of nitrogen per 
acre. Research is continuing to determine the effect of 
nitrogen fertilization on atrazine dissipation. (PS) 
Gras~lands Weed Control: Elimination from grass-
lands of undesira.ble and hard to control species such 
as the annual bromes (cheatgrass) is a need that re-
search has . been investigating. Research from South 
Dakota is being used by one chemical company to pe-
tition for labelled use of atrazine for downey brome 
' ~ . :- - . . 
. . ..... ~ 
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control in grassland. Grassland research is continuing 
to determine invading weeds, possible build-up of r es-
idues, and amount of injury to desirable grass species 
due to herbicide treatments. (PS) 
Screening Weed Control Compounds. Weed con-
trol research involves screening new compounds in 
various crops grown in South Dakota. Nineteen new 
treatments were labelled for weed control in corn dur-
ing the 1960's. However, only eight of these treatments 
are recommended for South Dakota. The other treat-
ments are not recommended because of poor weed con-
trol or herbicide injury to corn. Out of 14 soybean treat-
ments, four are recommended for South Dakota and 
about 50% of the treatments for small grains and sor-
ghum are recommended. (PS) 
New Triazines. Pre-emergence weed control in 
corn with atrnzine is troublesome because the com-
pound is not readily dissipated from soil which means 
the grower must either plant corn the next year or fal -
low. Two new triazine herbicides being tested at the · 
Agricultural Experiment Station leave no harmful res-
idues in the soil which permits corn to be rotated with 
soybeans and small grains. Both herbicides are expect-
ed to be labelled for weed control in corn by the 1971 
growing season. (PS) 
Watershed with bench terraces install -
ed ( upper left ) at Eastern South Dakota 
Soil and Water Research Farm, Madison. 
,. 
Garden and Orchard 
Establishing Trees. "Plant and forget" is a system 
being investigated for establishing tree plantings, 
many of which often fai] the first year because of lack 
of weed control. Essentially the system consists · of 
applying Treflan preernergent herbicide in the spring 
in strips of fall-established rye. Then eight different 
broadleaf tree species are planted in the treated strips. 
In the experiment, rye effectively controlled weeds 
between the rows and the herbicide took care of 
most weeds in the row without injiµ-iqg the trees. Rye 
was used because it ripens early enough to avoid 
competition with the trees for moisture in the drier 
late summer months. (HF) 
New Vegetables. Several new vegetables have been 
developed and release is pending. They are yet to be 
given names. Included are the following: 
An inbred line of early, yellow, large tomato with 
high sugar content. The plant is small, determinate, 
and medium in foliage. Fruit averages up to 5.2 ounces 
in weight. It is 3 to 4 days earlier than Fireba11. 
A new red tomato hybrid for greenhouse growers 
is ready for large scale trials. Fruit is nearly round 
with small stem scar and averages 5 to 6 ounces in 
weight. This hybrid also performs we11 outdoors and 
is resistant to Fusarium and Verticillium wilt. Plants 
are very productive. The hybrid is a cross between a 
greenhouse line and a field tomato. It is particularly 
desirable for a fall greenhouse crop. 
A new pepper line that breeds true is ready for 
seed increase. It is an early red, blocky, mainly 3-to-4-
lobed, thick-walled medium to large pepper. The 
plant is of medium height and has sufficient fol.iage to 
protect the peppers from sunburn. (HF) 
Research Gardens. McCrory Gardens east · of 
Brookings continue to attract visitors during the sea-
son. The site, established in 1965, now has 700 trees, 
shrubs, vines and ground covers under evaluation. Sev-
enty grass species and varieties are included in a turf-
grass evaluation study. Easy access makes McCrory 
Gardens an ideal educational area for all who are in-
terested in horticulture. Additionally, the Gardens 
serve as an outdoor classroom for SDSU students in 
horticulture and forestry classes. (HF) 
Natural Ecology. Missouri River Reservoir tree 
planting research took a new direction this year. Em-
phasis was on natural ecological factors that interplay 
in making a habitat suitable for tree growth. Study of 
tbe lower Big Bend and upper Fort Randall reservoir 
plots indicated natural development of small favored 
sites for tree succession, especially for such species as 
Eastern cottonwood and green ash. (HF) 
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Onion Research. Under Brookings conditions, no 
yield difference was noted in various onion varieties 
and age groups of seedlings 4 to 14 weeks old if the 
crop was planted about mid-April, but later planting 
(May 10) reduced yield. Additionally, in the case of 
Sweet Spanish onion, no yield difference was found 
between direct seeding and seedlings of various age 
groups when planted in mid-April. High quality Sweet 
Spanish and other types of onions can be produced in 
this area under irrigation. (HF) 
Sugar Maples. Seedlings of six different sugar ma-
ples have been successfully . grown by planting the 
seeds in Bats outdoors in the fall. Seeds germinate in 
the spring and are placed under 50% lath shade. Seed-
lings grown in greenhouses are usually injured due to 
leaf scorching. Cuttings from 12 native and cultivated 
sugar maple trees in northeastern South Dakota and 
western Minnesota which displayed superior fall col-
or were taken in mid-June. However, physiological 
maturity of cuttings was more advanced this year, 
consequently, low percentages of the cuttings rooted, f, 
varying from O to 33%. It is extremely difficult to bring 
rooted cuttings through their first dormancy period. 
Rooted cuttings this year were placed in plastic bags_ 
containing a moist media and placed in cold storage 
to determine success of this method. This procedure 
should preyent undue drying. In the spring of 1971 
cuttings will be taken at an earlier date while the tis-
sue is still in a physiologically .young, s~cculent con-
dition. (HF) 
Poplars. White Poplar performs well in even the 
drier areas of the Northern Plains but suckers badly .. 
An improved form grafted on a non-suckering root-
stock would be of value. Six different poplar species 
are being increased by vegetative propagation so they 
may be tested as rootstocks for two selections of White 
Poplar. The two selections have an upright growth 
habit with an improved scaffold branch arrangement. 
(HF) . 
Junipers. Some 25 Rocky Mountain junipers, 30 
creeping junipers, and 4 common junipers were select-
ed in the North Dakota Badlands in October 1969. 
About 60% of the Rocky Mountain juniper selections 
rooted whereas 100% of the creeping and common 
juniper selections rooted. The junipers · were potted 
and have made good growth. AH will be lined out in 
two different locations for evaluation in spring, 1971. ~. :\' 
Five "spreading junipers," which are believed to be ~ 
creeping and Rocky Mountain juniper hybrids, were 
also collected and rooted successfully. In addition, 40 
creeping juniper species and named cultivars have 
+. 
been obtained for thorough evaluation in McCrory 
Gardens. Creeping junipers selected in North Dakota 
will be comparatively evaluated with these named 
varieties. (HF) 
Green Ash. Six green ash trees ranging from board-
oval to quite upright in form were selected in eastern 
South Dakota and southern North Dakota. Each se-
lection was grafted on rootsocks from four different 
seed sources, including South Dakota, Montana, Min-
nesota and Nebraska. The grafted trees will be lined 
out for evaluation in 1971. Further selections will be 
made if superior growth forms are found. Preliminary 
research indicates that green ash can be effectively pro-
p_agated by cuttings. (HF) 
Dessert Pear. The pear breeding program has re-
sulted in selections having potential as new varieties. 
One seleciton is particularly outstanding as a high 
quality early maturing dessert pear adapted to South 
Dakota. This pear is being propagated as rapidly as 
possib!e anticipating that it will be named and avail-
able through nutseries in 4 years. (HF) 
Amazon Lily. Temperature has been shown to con-
trol floral. initiation in Amazon Lily (Eucharist grarul-
iflora), a flower grown commercially for more than 100 
years and currently used for weddings and corsages. 
· This research which helps make it possible to promote 
flowering at will, should aid growers to control flower-
ing sufficiently so that crops can be timed. Studies 
during the year have revealed: interactions .exist be-
tween bulb temperature and length of treatment; min-
imum temperatures for floral initiation; minimum 
heating periods 'for floral initiation; and microscopic 
examination of bulb apices indicates that. floral forma-
tion is visible within 6 weeks of start of heating. Other 
studies in progress will determine if heat treatments 
are cumulative and if bulbs can be overheated. Studies 
on crop timing or scheduling are also underway. (HF) 
Greenhouse Light Control. A mechanical system 
for controlling light intensity in greenhouses was con-
structed during the past year. The system consists of a 
light screen made of met~lized polyethylene which is 
suspended over the plants. This screen shades the 
plants in a manner similar to mirrored sunglasses. Ef-
forts are being made to completely automate the sys-
tem so that during periods of low light intensity 
(cloudy days, mornings and late afternoons), the shade 
will not withhold useable light. The system is in place 
and is currently being operated manually. (HF) 
Tomato Genetics. Studies are underway to learn 
more about heredity in tomato plants as affected by 
eertain chemicals. Ethyl methanesulfonate is one of 
the most effective chemicals in causing plants to mu-
tate or change into a new type of organism. Although 
it has been used extensively on crop plants, relatively 
little work has been done with it on tomato. Objec-
tives are to determine the genetic effects of the chemi-
cal on tomato, isolate new mutants for future genetic 
studies, and to determine differences of mutant from 
parent material caused by changes in genes or chrom-
osomes. (BB) 
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A "weed zoo" drew considerable attention from field day 
visitors interested in learning more about weed identification. · 
An interseeder designed by SDSU agricultural engineers did 
considerable work in eastern South Dakota this year. Ridges 
and furrows of a freshly interseeded pasture (below ) weather 
down fairly rapidly. · 
Home and Consumer 
Spread Retains Flavor. Flavor ingredients of the 
low-fat dairy spread developed previously by SDSU 
dairy scientists were found to be retained in the pro-
duct over a 90-day storage period. Some staHng was 
observed after 60 to 70 days. Flavor levels preferences 
as determined by two taste panels were found to be 
less than that used in the original product. ( DS, HE ) 
Use of Dried Whey. Dried whey ( naturally high 
in the milk sugar lactose) has been successfully used in 
replacing part of the sugar · in the manufacture of 
Dulce de Leche, a Latin American confection and / or 
topping. The product holds promise as a new outlet 
for milk and whey ingredients. ( DS ) 
Whey Outlet Potential. Techniques developed for 
making a low-fat dairy spread have been used in devel-
oping cheese spreads with promising results. Some 
dried whey ·has been successfully used in these p ro-
ducts and is another potential outlet for whey. ( DS) 
New Flavor (or Spread. Fruit and other flavors 
have been added to the low-fat dairy spread with mix-
ed results. Black raspberry and chocolate appear to be 
the most promising. ( DS ) 
Gourmet Food Item. Meat from legs and wings of 
pheasants has been ground and blended with stabiliz-
ers and seasonings to produce a . highly acceptable 
pate. The product has possibilities as a canned gour-
met item. (HE) 
Smoked Pheasant. Investigations to determine the 
palatability of smoked whole pheasants have shown 
this product to be a highly acceptable food that can 
be produced in quantity for restaurants and distribu-
tion to specialty food stores. ( HE ) 
Open Pan Roasting. Studies comparing the palat- . 
ability of turkeys roasted by open pan versus foil cov-
. ered procedures have found that cooking losses were 
less when the open pan method of roasting was used. 
( HE ) 
Dietary Iron. The iron content of blood of students 
eating a self-selected diet will be determined in new 
research. An analysis of the iron content of the diet will 
also be made. Measuring effects of various supple-
mental iron compounds on the iron blood levels will be 
included. This study is deemed important because it is 
questionable if diets of students are meeting the recom-
mended dietary allowance for iron. ( HE) 
New Uses for Wheat. Research has been started to 
investigate new ways to use wheat and wheat products 
by humans. The first approach is to study possibility of 
producing an acceptable freeze-dried convenience 
product from whole wheat. Such a product would in-
clude all nutrients of whole wheat and be an excellent, 
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inexpensive source of protein. Such a product would 
have wide usage. (HE) 
Easy Care Sheetings. All cotton and durable press 
sheetings of polyester-cotton blends have been used 
and laundered for specific periods. A comparison of 
the all-cotton and blends is . under study. ( HE) 
Carpeting Research. A 3-year wear study of four 
carpet fibers with similar construction and two price 
levels has been completed. The longer a carpet is used, 
the more frequent is the need for cleani ng to maintain 
appearance. Higher priced· wool, acrylic, and nylon 
changed less in pile height than the lower price carpet-· 
ing. Wool carpeting does not show soil a~ soon as the 
synthetic fibers. Nylon carpeting after 3 years heavy 
traffic ch,-nged least. ( HE ) 
Buyihg Practices of Men. Data from a research sur-
vey of men's clothing buying practices in South D a-
kota is being analyzed. Purpose of the study was to 
determine the motivation for clothing selection and to 
discover if urbanization affects clothing purchases. 
( HE ) 
. Uses for Whey Cream. The lipid (fat ) portion of . f 
cheddar cheese whey is being characterized in the first 
step of finding a better use for whey cre~m. Separation 
techniques have been developed and the lipids are be· . 
ing analyzed by column and thin-layer chromato-
graphy. ( DS) 
Dry Whey Research. A simple method of determin~ 
ing the extent that dry whey is .non-hygroscopic ( will 
not absorb moisture and "cake-up") is being develop-
ed. Preliminary results are promising. ( DS ) · 
Chocolate Viscosity. Various emulsifiers are being . 
studied to standardize the viscosity of chocolate coat-
ing for ice cream bars and other chocolate covered 
foods. ( DS) , , 
Meat Inspection. Bacteriological, pathological and 
chemical aspects of the new South D akota meat in-
spection pn;>gram are now being performed at the 
South Dakota Agricultural Experiment Station. ( SB, 
VS) 
Safer Frozen Foods. A new fast, sensitive method 
is being used for detecting food-borne enterotoxin B 
in precooked, packaged commercial convenience 
foods. By use of fluorescent labeled ultra violet-light 
fluorescing antisenim, the Staphylococcus bacteria and 
their toxin in foods can be detected in very small 
amounts ( l millionth of a gram). Current studies are ~ 
designed to determine what kinds of foods can permit J!f 
toxin production, and food storage conditions needed 
to minimize production of this potent, heat-stable en-
terotoxin B. ( Bact ) 
A pheasa.nt feather collar, one of several "artifacts" designed 
in SDSU home economics research aimed at diversifying uses 
of South Dakota's famous game bird. 
Smoked pheasant, a wall hanging, book cover, a spread, and 
earrings, are among the items made from pheasants in this Col-
lege of Home Economics display. 
IIT Ill SlYLE Mil PHEA.SA.NT IS I\C USU 
· V\£'11 11\S Mklil 
PA.USE A.'fiH\\.E A.NO 
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Insects 
\ 
Alfalfa Weevil. One of the two .. imported" insect 
species parasitic to alfalfa weevil has shown a survival 
potential in western South Dakota, according to 
checks made this year. The small wasp, Bathyplectes 
anurus ( Thompson ), attacks the larval stage of the 
weevil. Overwintering success of this species in South 
Dakota as determined by cage tests this spring empha-
sizes that another biological control of alfalfa weevil 
may be an aid to, but not a complete replacement for , 
use of insecticides. (EZ) 
Leaf-Cutter Bee. Researchers are checking to de-
termine the possible effects on alfalfa leaf-cutter bees 
of alfalfa plants treated with systemic insecticides: 
The bees were successfully established in South Da-
kota several years ago to help pollinate alfalfa seed 
crops. (EZ) 
Weevil Damage. Alfalfa weevil-damage plants 
show a distinct loss in carotene and protein. Nutri-
tional value of alfalfa is therefore affected by phorate 
insecticide treatments. (EZ) 
Systemics Effective. Systemics continued to be the 
most effective insecticide controls for alfalfa seed in-
sect pests. Systemics move from the soil through stems 
and foliage to kill insects feeding on upper portions of 
the plants. They are short-residue chemicals, less haz-
ardous to beneficial insects such as honey. bees. Ap-
plied as granules or sprays at the 6- to 8-inch tall 
growth stage and at the bud stage, systemics gave ef-
fective control of alfalfa weevil. (EZ) 
ULV Spraying. Use of ultra low volume (U LV) 
sprays and motorized backpack-type sprayers are be-
ing evaluated for fly control in feedlots. One new re-
search approach for horn and face Ry control on range 
cattle is for immediate relief tl1rough new organophos-
phate insecticides used in UL V aerial spraying. (EZ) 
Greenbug Research. Systemic insecticides applied 
when wheat is at the 3-inch height gave good control 
of greenbugs through the growing season. Systemics 
applied by air have shown good control in 1970. Ap-
plications were made on sorghum at planting time. 
Systemic insecticides, taken up by the plant from the 
soil, are consumed by sap-sucking insects on the 
pl~nt. (EZ) 
Corn Rootworm Control. Tests to determine if corn 
rootw01·ms are developing resistance to currently rec-
ommended insecticides indicate no problem has devel-
oped to date. (EZ) 
Bio-controls for Weeds. Attempts are being made 
to establish two insect species, both new in South Da-
kota, for biological control of Canada thistle, one of 
the state's noxious weeds. The insects which elsewhere 
feed upon the weed are ceutorhynchus litura, a weevil 
imported from Europe, and Altica carduorum, a Bea 
beetle previously introduced in the U. S. and in Can-
ada. In addition, several native insect species are un-
der study to determine their relationships to Canada 
thistle as well as to new insect introductions. The re-
search is sponsored by grants from USDA and the 
South Dakota Wheat Commission. (EZ) 
Horn Fly, Lice Control. Successful control of horn 
flies and lice on cattle was obtained using "dust bags~' 
containing a 1 % concentration of an insecticide. The 
(Above) -Shipping conta iners in which 
parasites of alfalfa weevil were sent to South 
Dakota from New Jersey. The parasites were 
released in western South Dakota. 
( Above, right )-Canada thistle-eating 
. flea .beetles with European origins have been 
released in South Dakota in attempts to find 
additional methods to control that costly 
weed. The insects are transported in the lar-
val stage in ice cream cartons with some 
placed in special cages, others released in 
the open. 
( Righ t )-An idea of the size of the Can-
ada thistle-eating beetles is illustrated by this 
South Dakota immigrant perched on a 
thumb. 
16 
bags are about the size of a flour sack. Main problem 
is getting the cattle to use the dust bags. Some success 
has been obtained with a "cattle cooler" structure 4', 
which provides shade for a few head of cattle. Dust 
bags are hung at the height so they brush against the 
back of an animal. (AS) 
Nematodes Attack Grasses. The growth of two 
common prairie grasses, western wheatgrass and blue 
grama grass, was compared in fumigated versus non-
fumigated nematode infested soil. Preliminary results 
indicate that nematodes reduce growth of the grass hy 
20%-30% in the non-fumigated soil. (PS) 
Irrigation and Water Resources 
Improving Claypan Soils. A field-laboratory study 
has been started to evaluate improvements in claypan 
soils of the James River Basin. Deep plowing, soil 
amendments of gypsum, sulfur and lignite ash are be-· 
ing used with drainage and irrigation in the research. 
If successful and economically feasible, the problem 
soils would be much easier managed, m1.>re productive 
and possibly could be included with other more fri-
able soils in irrigable classes. Economical evaluation of 
treatments will be possible at any time because the 
physical inputs are known. (PS) 
Instrumented Trailer. Using a small house trailer 
for housing and-transporting instruments, observations 
were made within the environment of several types of 
vegetation during simultaneous over flights by Remote 
Sensing in a study of soil and plant water relation-
ships. (PS, RSI) 
Water Budget Study. Soil-water properties of a 
Beotia silt loam pro6le were determined under non-
cropped (with and without evaporation) ·and cropped 
conditions. Soil-water storage, drainage below· the 
root zone, evaporation, evapotranspiration, and unsat-
urated hydraulic conductivity values were determined 
using soil-water characteristic curves and field data 
obtained with laboratory-constructed tensiometers. 
This work will aid in determining requirements for 
more efficient use of irrigation water. (PS) 
Salinity Changes and Irrigation. Salt distribution 
and evaporation rates measured on cylindrical cores of 
soil (bysimeters) taken from the Redfield Irrigation 
Farm show little evidence'of salt accumulation during 
a single season even 'with high (2 feet) water tables. (PS) 
Irrigated Apples. The new Horticulture-Forestry 
Department farm east of Brookings now includes for 
the first time studies on influence of irrigation on 
growth and production of apples in South Daokta. 
Redwell, Spartan and Mc.Intosh varieties, each on two 
different rootstalks, were planted. (HF) 
Drainage Water Quality. A field study at the Red-
field irrigation research farm has revealed a two-fold 
difference in the quality of water from drain pipes in a 
3-acre plot. The quality variation appears to be the re-
sult of different cropping practices from previous 
years. This illustrates the importance of knowing what 
a cropping practice will do to the soil and how it may 
affect, for instance, the quality of drainage water from 
irrigated lands. (AE) 
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Drainage Envelope. An a11 gravel envelope and a 
combination gravel and fiberglass material envelope 
have been observed under field conditions. Both have 
prevented the movement of fine soil particles into 
drain pipes. (AE) 
Irrigation Demonstrations. Irrigation demonstra-
tion and experimental activities have been expanded 
at the irrigation research farm east of Redfield. F~d-
eral, state, county, conservation subdistrict and 9ther 
agencies are cooperating with private industry and 
manufacturers in providing a site where irrigators have 
an opportunity to see various types of equipment ac-
tually in use as part of irrigation experiments. Much 
of the equipment is of the automated type. Thousands 
of dollars are represented in contributed eq9ipment 
and funds for the research-demonstration activities 
under direction of the SDSU Institute of Irrigation 
Technology. (AE) 
Water Management. Inducing moisture infiltration 
along th~ corn row and preventing evaporation was 
accomplished with a moi'sture management 3-inch 
core hole 2 feet deep for precipitation collection and 
storage while evaporation suppression was done with 
soil surface sealants. Plots with these treatments im-
proved corn yields by 7.7 bushels an acre. A plastic 
covered plot diked to the opening ~long the row pro-
A section of perforated pipe of an automatic cut-back irriga· 
tion system undergoing tests in the laboratory. The system has 
been demonstrated at the irrigation research farm near Redfield. 
The research is under Water Resources Institute project. 
duced 87.5 bushels an acre which was nearly as high 
as the yield (92.3 bushels) for a plot with 10 inches of 
irrigation applied in late July to early August. (AE) 
Water Supply. Studies are being conducted to de-
termine if small, shallow, low-yielding wells can be 
pumped into reservoirs or dugouts, in addition to nat-
ural nmoff, over long time periods to provide a water 
supply for a critical period application of water to 
corn. (AE, PS) 
Bench Terraces. Bench terraces have been installed 
for soil and water conservation. Soil moisture is moni-
tored to detect movement in the vicinity of the terrace 
ridges. These results show that moisture seems to con-
centrate in the vicinity above and below the terraces. 
(AE, PS) 
Salinity Above a Water Table. Large quantities of 
salt within the p'rofile of previously non-irrigated soils 
suggests that under irrigation salinity controls may be 
necessary. Preliminary research on the effect of water 
table depth and rainfall upon salt accumulation indi-
cates that measures of salt load and evaporation can be 
used in pre9icting the rate of increase of salinity. In ar-
riving at a leaching rate to control salinity, the water 
movement properties of the soil are as important as the 
rainfall. Additionally, knowledge of evaporation rates, 
salt accumulation rates, and leaching requirements 
will -be used in irrigation planning. (WRI, PS) 
Soil Moisture Estimation. A "do-it-yourself" meth-
od of estimating soil moisture is being developed for 
use mainly by small private individual irrigation en-
terprises in eastern South Dakota. Soil analysis pro-
vides information needed to estimate the water hold-
ing capacity of the soil profile. Proper timing and 
quantity of water application is determined by corre-
lating daily consumptive use and moisture available 
in the root zone. Being developed is a "bookkeeping" 
system of recording moisture conditions so the irrigat-
or will be able to do most of the accounting himself 
with very little help from professional specialists. 
(W RI, AE) 
· Economic Analysis of Irrigation Systems. Overall 
results of an economic study indicate that the most 
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profitable situation for irrigation in north-central 
South Dakota would be i~rigation of 960 acres on a ~ -
1,600-acre farm using the tow-line irrigation system. , 1 
This conclusion, however, assumes that unlimited 
quantities of labor would be available when needed at 
the wage rates used. Assumed also was that unlimited 
capital was available. Different conclusions are applic-
able to various situations, however, and E xtension 
farm management speciali$ts are using the study re-
sults in making recommendations to individual farm-
ers. Cattle feeding using grain and forage raised un-
der irrigation. is the most profitable venture, the study 
indicates. Sales of cash c~ops did not enter into the 
picture as being profitable under irrigation. The anal-
ysis compared profit maximizing situations on a strict-
ly dryland operation with successively greater 
amounts of , irrigated acreages. Comparisons·· were 
made of tow-line, wheel ~ove, and center pivot irri-
gation systems. Smallest irrigated acreage considered 
was 3~0 acres, the largest 960 acres. A 1,600-acre dry-
land farm-the current average size of farms in eastern 
Missouri Slope area of South Dakota- was the basic 
unit of analysis. (W RI, Econ) 
Soil-Plant Environment. Future management of the 
soil-plant environment for crop production, for :water 
resource development, or for pollution control will 
rely upon information about conditions in the environ-
ment and about plant response to these conditions. 
Solar radiation, temperature, humidity, soil water, 
and plant water conditions have been monitored in f 
tlie field in research seeking more information on soil-· -
plant environment. Plants are responsive sensors of 
environmental conditions. Canopy temperatures, re~ 
flective properties, and leaf or stem changes are relia-
ble indicators of plant response to environmental con- · 
ditions. One preliminary finding indicates the rate of 
water movement through Beotia silt loam soil on the 
Redfield Research Farm is more rapid than anticipat-
ed. Information from this research serves a dual func-
tion of providing info rmation about the field environ-
ment, and of providing ground truth information for 
remote sensing studies being conducted simultaneous~ 
ly. Remote sensing imagery with ground truth correla-
tion shows promise as a detector of plant water stress 
to be used in irrigation scheduling. (WRI, PS, RSI) 
'An experimental anhydrous ammonia 
applicator for pastures in operation 
(above} with details of the knives (be-
low ). 
A sampling of SOSU irrigation publi-
cations, Iii> 
Three-inch surpius armor plate is used 
as weight to sink a 36-inch diameter steel 
cylinder into t11e ground to obtain an un-
disturbed core of soil at the irrigation re· 
search farm at Redfield ' (left ) . Later the 
cores were removed and hauled to Brook-
ings for use in a special bank of lysimeters 
( right } for irrigation research. The idea 
was to bring soil of the type in the Oahe 
irrigation unit to SOSU in order to have 
more sophisticated instrumentation avail-
able as well as to cut down travel time and 
expense to the Redfield facility. Missouri 
River water is brought in to use with the 
research. The shades automatically cover 
the soil cores when it rains, being trig-
gered by a special sensor device . 1111-
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Livestock 
BEEF CATILE 
Storage, Processing. More beef cattle research on 
feed processing and storage is needed especially with 
high moisture grains. There are several advantages for 
harvesting at 25% to 30% moisture and many times 
grain has to be harvested at these moisture levels. 
Ways of storing and feeding at the high moisture lev-
els should be given a high priority in research in the 
area of feed processing. (AS) 
Research on Bulls, Heifers and Steers. Research is 
underway to study comparative performance of bulls, 
heifers and steers under various systems of feeding 
and when treated with various growth stimulants. 
Feeding as bulls rather than steers can result in large 
improvement in rate and efficiency of meat produc-
tion. Research on heifers is also an important area 
because they make up a high percentage of the 
slaughter cattle. (AS) 
Wheat as Feed Grain. Incr~asing importance of 
wheat as a feed grain is resulting in a need for more 
research on processing methods, ration combinations, 
supplements needed and ways by · which its use as a 
feed grain may be improved. (AS) 
Alfalfa-brome pasture. Upcoming research will 
study mineral consumption of yearling steers on alfal-
fa-brome pasture with one of four levels of corn with 
and without a 3% chemical additive in the mineral Hy 
control. (AS) 
Energy Utilization. Information is needed on ener-
gy utilization both by the steer and brood cow partic-
. ularly _as it is affected by breed and size of animal. The 
optimum combination of breed, size and production 
system needs to be studied. Methods are needed to 
predict at a young age the growth curve of an animal, 
particularly the weight at which they will mature. (AS) 
Fall Born Beef Calves. Should fall born beef calves 
nurse their mothers until a normal weaning time ·of 
205 days or is it more efficient to wean the calves ear-
ly? Research data is needed as a guide for producers 
who have been discouraged by results of fall beef calf 
production. (AS) 
Eating · Qualities of Meat. More rapid progress 
seems to be made in the beef industry in reducing fat 
production and increasing red meat production than 
in improving and standardizing tenderness and other 
eating qualities. Current studies may explain the rea-
son. (AS) 
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Twinning Beef Cows. Research is getting under-
way in connection with a new approach to studies on JI 
livestock production in which several states are pool- .. 
ing their efforts. The South Dakota part concerns de-
veloping a reliable technique of increasing the fre-
quency of twin births in beef cows and gain.ing an in-
sight of how to manage these cows. Previous research 
has shown a single injection of follicle stimulating 
hormone (FSH) is capable of inducing multiple ovu-
lations in beef heifers. (AS) 
Feeding Sawdust. No intake or toxicity problems 
were observed after 120 days of feeding beef cattle up 
to 25% sawdust as a replacement for alfalfa in a 50% 
roughage ration. Rate of gain was not decreased by 
sawdust feeding if corrected for protein. Anticipated 
are follow-up toxicity trials by metabolism, digestion, 
and feeding trials using a series of roughage materials 
including sawdust, bark and mixtures. Also needed: 
knowledge about effects of these materials on breed._ 
ing and meat quality. (AS) 
Pasture Feeding System. Steers self-fed corn on 
pasture from about 550 pounds to market weight and 
finish did not give an efficient return for pasture on 
basis of roughages and concentrates saved per uni~ of 
gain in comparison to steers full-fed a high-concen-
trate ration in. drylot or those on pasture for one sea-
son followed by drylot finishing. In another experi-
ment, total time required to finish 600 to 650 pound 
steers was reduced by about 45 days by a 3-month 
period of full feeding corn on pasture when followed · 
by drylot finishing with high-concentrate rations. Low-
er levels of grain had less effect. Feeding various le~-. 
els of grain (0, 3-pound, 6-pound or self-fed) on pas-
ture had only a small effect on . total gain per 100 
pounds of . total pasture and dry lot finishing gains. 
Systems of pasture feeding are likely to have more 
advantage in small operations with lim~ted facilities 
and when less than maximum rate of gain is d.esired. 
(AS) 
Grain and Hay in Rations. Experiments show that . 
some grain should be fed with hay and some hay with 
grain for most efficient use of feeds. Including 20% 
corn grain in ·the ration improved gains and saved 3.4 
pounds of hay per pound of com fed. Higher levels 
of corn up to 60% of the ration resulted in less im-
provement in gain and a lower hay replacement value 
for the gairi. In comparison to an all-concentrate ra-
tion, about 15% hay improved gains but higher levels 
of hay reduced performance in comparison to the 15% 
level. (AS) 
Improving Corn Silage. Research with com silage 
indicates that rate of gain and feed efficiency of grow-
ing and finishing steers may be improved by feeding 
alkali supplements (sodium bicarbonate and calcium 
hydroxide) at 10% of the protein supplement fed at 2 
pounds daily, amounting to about 1 % of the dry ration. 
(AS) 
Urea Supplements. Protein supplements of com-
urea mixtures were improved by including either de-
e 
hydrate alfalfa meal or the antibiotic chlortetracycline. 
A corn-urea mixture with the antibiotic as the only 
supplemental protein was essentially equal to a simi-
lar supplement but with dehydrated alfalfa or to a 
soybean meal supplement when fed in a ground ear 
corn ration. (AS) 
Adaptation to High-Concentrate Rations. Digestive 
problems and death losses from high intakes of con-
centrates are major feedlot problems especially during 
early stages in the feedlot. Research was conducted to 
study ways to reduce losses from this cause by sudden-
ly subjecting cattle to a full feed of concentrates or 
rapidly increasing to a full feed of a high-concentrate 
ration over a period of 5 to 7 days. An antibiotic baci-
tracin up to levels of 1 gram per head daily or alkali 
supplements, sodium bicarbonate and calcium hy-
droxide, did not appear to be helpful. At present, a 
gradual increase in concentrates to a full feed over 
a period of 2 to 4 weeks appears to be the safest and 
most ~atisfactory method. Feeding the antibiotic at 
levels up to 1 gram per head daily for 5 days of each 
month did not improve weight gains or feed efficiency 
of steers (ed high-concentrate rations. (AS) 
Improving Calf Crop Percentage. Percent calf crop 
. from 3-year-old crossbred cows was 10% higher for 
those pastured during the summer (89.3%) compared 
to animals in the drylot continuously (79.3%). Use of 
Charolais sires increased calving difficulty scores and 
calf birth weights when compared to Angus and Here-
ford sires. (AS) · · 
Dry and High Moisture Com. Experiments to de-
termine need for processing com grain f9r beef cattle 
indicate that moisture content of the grain, moisture 
content of the roughage and its level in the rations 
may influence results obtained. When dry or high 
moisture corn was fed with 2 pounds or 8 pounds of 
alfalfa-bromegrass haylage, there was no benefit in 
gain or feed effi ~i ency from rolling the grain in com-
parison to feedmg whole except for high moisture 
grain fed wit il <~ pounds of haylage. Only in this in-
stance was any improvement in performance obtain-
ed from high moistl\re corn and no reduction in gain 
from the higher level of haylage. When grain was lim-
ited to 1.0 pound of air-dry grain per 100 pounds of 
body weight, cattle performance favored high mois-
ture grain with the adva1:tage b eing greater when the 
grain was rolled and when fed with alfalfa-brome-
grass haylage than with hay. (ASj 
DAIRY CATTLE 
Off-Flavors in Milk. Low roughage diets for dairy 
cows resulting in low fat and higher protein milk may 
be a means of increasing animal protein production in 
the future. The problem of off-flavors developing in 
this milk must first be solved. (DS) 
Labor-Saving Methods Sought. More work is need-
ed in minimizing labor in calf raising. Once-a-day milk 
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A pen with 25% slotted floor area, one of several variations 
used in research on controlled environment for swine. 
Air conditioning for the farrowing house. Experiments use a 
heat pump for a cool air source. The air is "piped" ( note tube 
at top of photo) to individual pens providing a cool zone near 
the sow's snout. · 
, . 
feeding, all-in-one starters (grain and hay mixed and 
pelleted), once-a-day water feeding, 3-week weaning 
age and other techniques have been tried. (DS) 
Switchgrass for Dairy Cattle. Switchgrass is being 
evaluated as a pasture grass for dairy cattle during 
the warm, d ry part of the summer when many grasses 
stop lroducing. Preliminary results indicate good pal-
atability and promising milk yields. If y ields are satis-
factory, switcbgrass (a perennial) could be used in 
place of annual grasses such as sudan. (PS, DS) 
Drug Does Not Boost Milk Production. Leptaden, 
a drug used in India to stimulate milk production in 
humans and cattle, did not increase milk production 
when fed to Holsteins and Brown Swiss dairy cattle 
in South Dakota research. (DS) 
Production Record Results. An analysis of 7,365 
production records from 33 South Dakota dairy herds 
shows that increasing the number of days a cow is 
open (not pregnant) during a lactation increases milk 
production. Correction factors for days open were pro-
posed for Oairy Herd Improvement use. (DS) 
Dairy Calf Starters. Sunflower meal was compar-
able to soybean 111eal as a protein supplement in dairy 
calf sta.rters. Rapeseed meal was less palatable and 
resulted in 10% less ga in than with sunflower or soy-
bean meal. The study was conducted over a period of 
18 months using 48 Holstein calyes. (DS) 
D ~crease~ Mille Fat, Increased Protein. Feeding 
l~ctatmg dauy cows a high-grain/ limited-roughage 
diet markedly decreased milk fat but slightly increas-
ed protein content of milk produced. Adding dried 
who~e whey or some whey fractions to the grain ration 
partially prevented the milk fat reduction. (DS) 
Undesirable Milk F lavor. Milk produced by cows 
receiving a high-grain/ limited-roughage diet is more 
susceptible to the development of oxidized and other 
undesirable flavors than milk produced by cows re-
. ceiviog more roughage and less grain. Additives to the 
grain mix, such as dried whey or whey products which 
help maintain the milk fat content near normal, d id 
not reduce the incidence of oxidized flavor. (DS) 
HORSES 
Horse Research. Protein, calcium and phosphorus 
are being increased in rations used in research evalu-
ating management techniques of weaning foals at an 
earlier age without causing physical health or "per-
sonality" P:oblems. Research compares paired colts 
weaned at 30 days of age on a dry ration and those 
that nurse for normal 6 months. So far, the experiments 
have shown no significant differences in average daily 
gains, height at the withers, girth and paunch meas-
urements but the late weaned foals have a little more 
"bloom" or shine to their hair coats. (AS) 
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POULTRY 
Mold Suppresses Egg Production. A mold growing 
on moist wheat produces a substance that even at 
minu te levels has been found to affect egg production 
of chickens. The substance is ochratoxin which sup-
pressed egg production at the I -part-per-million level 
and completely stops production at 4 p.p.m. (AS) 
Selenium Needs. Availability of selenium in natural 
feedstuffs is a consideration in poultry research. 
Many feeds a.re borderline in selenium content or the 
selenium present is not available. Too little or too 
much selenium affects poultry production. (AS) 
New Poultry Research. To be included in new re-
search on po_ultry: studies of air exchange require-
~ ents as weU as effects of_ humidity and temperature 
differences in housing conditions for layers; evaluation 
of anti~iotic dips for turkey hatching eggs on livabil~ 
ity and growth of poults. (AS). 
Low Protein Turkey Diets. Although growth was 
somewhat slower, marketable turkeys were produced 
for 10% less feed cost on d iets with a sixth to a third 
less protein. A~ protein supplies become scarce; this 
possible savings become critical. (AS) 
Antibiotics for Layers. A new antibiotic, Flavo-
mycin, did not improve egg production when added to 
the diet at l or 4 parts per million. A trend for better 
livability was noted but, most important, detrimen-
tal effects of the drug were observed. (AS) . 
Slat vs. Litter Floors. Hens on. slat floors have ~ot 
performed ~ ell at the new Poultry Research Unit over 
the past 2 years. To determine if floor type was re-
sponsible for this poor productjon, the slats were re-
m?ved from half of the pens with the hens the_n per-
mitted to have access to the litter. Hens on the Lit ter 
floors outproduced those retained on slats by 14%-15% 
over a 2-month period. Hens that had been retained on · 
litter throughout their productive life but in another 
house laid at a rate 12% better than those on litter for 
only the short' time. No good explanation for these dif-
ferences is available, however, it does not appear to 
be nutritional- that is, the hens do not pick up a re-
quired nutri.ent since hens in wire floored cages have 
performed well on the same diets. Slat floors there-
fore may be satisfactory under some management sys-
tems, but were not under conditions a t the Research 
Unit. (AS) 
SHEEP 
Early Weaned Lambs. Research is starting to study 
effect of level of nutrition, breed of sire and manage-
ment on growth, development and lifetime reproduc-
tive performance of early weaned ewe lambs. Accel-
erated lambing programs and the ever increasing need 
for more efficient production have boosted interest in 
~ 
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breeding ewes to lamb as yearlings. Such a practice a l-
lows an additional lamb crop during a ewe's lifetime. 
{AS) 
Increasing Stocking Rates. Early weaning of lambs 
is one method of relieving pressure on available graz-
ing lands_ and/ or allowing increased stocking rates of 
ewes on existing units. Economic feas ibility, manage-
ment systems, -and rations for early weaned lambs will 
be investigated in research planned at the Antelope 
Range and Newell Field Stations in western South 
Dakota. {AS) 
Feedlot Lambs. Lambs fed to feedlot weights of 95 
to 100 pounds made the most rapid and efficient gains 
. with the highest percent of edible portion. Several 
lambs gained to 125 or 140 pounds as rapidly and .effi-
ciently as to lighter weights. These lambs were meaty, 
well muscled and free of excess fat. (AS) 
Nutritional Requirements of Young Animals. Al-
though no specific project. is currently underway, con-
sideration is b~ing given for the need of determining 
specific nutritional requirements of very young rum-
inant animals to pave the way for the proper nutrition-
al care of calves and lambs produced in induced multi-
ple births. ( SB ) 
SWINE 
Feeding Copper and Vitamin E'. Swine experiments 
show that high dietary copper levels stimulated appe-
tite and rate of gain but had no effect ' on feed effi -
ciency. Vitamin E supplementation was not beneficial 
in this trial. Copp~ eliminated symptoms of the skin 
d isease parakeratosis. Zinc and iron supplementation 
decreased the uptake of copper by the liver. (AS) 
Lysine Supplement. Cheaper, low protein swine 
diets can be improved when supplemented with small 
amounts of the amino acid lysine. However, other 
amino acids appear to be limiting and must be added 
for full effectiven0s:;. (AS) 
Effects of E nvironment. Pigs in an open front, un-
insulated ho.ise grew ne~r ly as rapidly during winter 
as those housed in an insulated, ventilated, controlled 
environment building. But, feed required per unit of 
gain was greater for pigs in the open front building. 
Amount of extra feed varies with severity of tempera-
tures. (AS) 
Feed Preference. A more consistent pattern of feed 
consumption occurred when pigs were offered two 
diets at alternate 4 hour periods than when they were 
offered both diets free-choice. A corn-soybean meal-
Jolled oats diet was not improved in palatability by 
adding 10% whey or 5% sugar. Sugar did improve the 
palatability of the whey diet. (AS) 
Feeding Brood Sows. Gilts farrowed more live pigs 
per litter when fed a bulky diet than when fed a high 
energy diet. F eeding sows and gilts for 2 hours a day 
on 3 days of the week resu lted in adequate consump-
tion of a bulky diet but excess consumption of the 
high energy diet during the summer. Consumption of 
both diets was low during the winter months. (AS) 
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Heavies Most Profitable. Meaty hogs were market-
ed at minimum final weights of either 205 or 260 
pounds. Heavier hogs required more feed, had higher 
feed costs, and produced carcasses yielding smaller 
lean cut percentages. Heavier hogs returned some-
what less per hundredweight although the differential 
was such that the heavy hogs were most profitable. 
(AS) 
Predicting Edible Portion of Carcass. The combi-
nation of average carcass backfat, chilled carcass 
weight, longissimus dorsi area, animal age at slaughter 
and the fat cover measurement over the longissimus 
dorsi muscle will accurately pred ict the total pounds 
of edible portion in a pork carcass. (AS) . 
Wheat for Swine. Wheat offers possibilities as a 
swine feed because of its relatively higher protein 
content than corn. Because of current favorable price 
relationships, supplementation level of wheat for 
gowing pigs is being investigated. (AS) 
Semen Preservation. Preliminary results from col-
lecting the sperm-rich fraction of boar ejaculates d i-
rectly in to a non-lethal immobilizing dilutent looks 
promising as a means of storing boar semen in vitro 
for short durations (4 days). This-is part of research 
seeking improved means for preserving boar semen to 
increase the feasibility of artificial insemination in 
swine. (AS) 
Soft Watery Pork. How common is soft watery pork 
in South Dakota swine herds? Some information on 
the amount as well as the effect of the quality prob-
lem on eating characteristics of pork will be available 
soon. (AS) 
Cooked Soybeans. \Vhole soybeans, heated in a 
Roast-a-tron cooker, were equal in nutritional value 
to soybean meal for growing-finishing pigs and im-
proved feed efficiency about 6%. Carcasses were less 
fi rm but were of equal acceptability to a taste panel. A 
toxic substance in soybeans is destroyed by heat and 
the process in this research is of a type that can be 
used on the farm. (AS) 
HOUSING 
Closed-Confinement for Cattle. Performance data 
on beef cattle reared in a closed-confinement building 
and in an open-front pole building have been accumu-
lated during two seasons. Temperature, relative hu-
midity, _and environmental control equipment opera-
tion have also been monitored. Data analyses and col-
lection are being continued over additional seasons. 
(AE) . 
Ventilation in Controlled Envirortments. Ventila-
tion fan characteristics are being investigated in terms 
of the effect of fan speed and voltage requirements on 
air delivery rate. Measuring techniques have been es-
tablished to determine air volume and ventilation dis-
tribution under various operating conditions in a con-
trolled environment beef building. Recommendations 
will be developed to improve design of ventilation sys-
tems for structures of this type. (AE) 
Heat and Moisture Production. Heat and moisture 
production in a confined beef building are being mon-
itored under actual production conditions. Effects of 
animal size and environmental temperature will be 
needed. These data will allow more accurate deter-
mination of ventilation and supplemental heating 
equipment requfrements. (AE) 
Floor Type Prefer~nces. Time-lapse photography 
of dairy calves in free stall housing indicated a pref-
erence for solid Boors and sawdust bedding over slot-
ted Boors and straw bedding. The study was aimed at 
developing more desirable housing systems for dairy 
calves. Time-lapse photography provided a means of 
determining calf-preference levels for floor and bed-
ding types. (AE) 
Air Conditioning for Swine. A minimum environ-
mental control system employing a heat pump, was 
developed and is being evaluated under production 
conditions in a free stall farrowing house on a farm 
near Brookings. Swine performance, electric power 
use, and environmental conditions are being moni-
tored. (AE) 
Management, Marketing and Ag Business 
Cash Grain Farms. Farm management research in-
dicates that net returns would be greatest with wheat 
farms in Central and Northeastern South Dakota or-
ganized primarily as cash grain farms, so long as live-
stock fattening is not considered as an alternative. At 
most feed grain and wheat price levels, it would be 
profit~ble to maintain stocker calf and beef cow-calf 
enterprises as supplementary enterprises to utilize 
available native hay and pasture. The relative impor-
tance of the beef cattle enterprises and the cash crops 
(corn, Bax, and wheat) would depend upon their price 
ratios, however. (Econ) 
$19 Million Richer by 1971. Marketing research in 
transportation is getting more attention as a means of 
adding substantially to the income of South D akota. 
· Preliminary research has indicated benefits of $19 
million to South Dakota agriculture if known trans-
portation efficiencies and management techniques were 
applied to grain and farm supply industries. Possible 
savings from these efficiencies could amount to $28 
. mil~io~ by 1980. (Econ) · 
Factors Affecting Firm Growth. In analyzing the·, 
factors affecting growth of South Dakota grain farm 
supply businesses, it was found that the longer term 
credit given, the less actual growth of the company. By 
reducing free-time credit and by charging for the credit 
services to those who used them, farm supply compan -
ies could save $3 million annually in South D akota. 
More new technological services also added to the 
growth of the company. In addition a study has been 
made of advantages of estab_lishing uniform credit poli-
cies for more than 200 companies. (Econ) 
Crain Futures. Research and extension efforts have 
begun to make producers and grain elevator manag-
ers aware of opportunities for profit in the use of grain 
futures as a marketing tool. Data analyzed from 1964 
through 1969 indicate that a profit potential existed by 
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hedging grain in the future equal to, or exceeding in-
come from, storing for Commodity Credit Corporation. 
(Econ) 
Changing Credit Needs. The size and structure of 
the commercial farm in South Dakota has changed 
rapidly in the last decade. In 1950 the average size 
farm was 669 acres, in 1970 it is estimated at 978 
acres. The size of loans required by individual farm-
ers has increased along with farm size. Increased cap-
ital requirements and the changing business structure 
of farms and ranches are placing increased emphasi~ 
on sound financial management. Investigations seek · 
to identify credit requirements and how lending insti-
tutions are .adjusting to meet these needs. Preliminary 
estimates indicate that total farm capital requirements 
will nearly double in the next lO years. Farm manag-
ers need sharper methods to analyze cash flow pat-
terns, identify profitable activities and provide· more 
complete financial information. A current project aims 
at developing a computer system to gather financial · 
data needed for making complex decisions in a highly 
capitalized fa~ business. (Econ) 
Marketing Orders, Boards. Voluntary group action 
has always had the problem of non-joiners. Many are 
unwilling to be regulated. However, they are usually 
willing to receive the benefits that go to members and 
non-members alike. As a result, milk producers and 
producers of some fruits and vegetables have accept-
ed compulsory state or federal programs. Proposed 
legislation would permit ma rket orders for livestock, 
and would authorize production control measures 
beyond anything in current market order enabling leg-
islation. While market order programs for livestock 
should not be expected to materially enhance long-run 
average prices, preservation of the family farm and 
more stability of prod uction could be sought by use 
of market orders. The market order idea is being 
evaluated and advantages and disadvantages studied. 
(Econ) 
t) 
Econometric Model of South Dakota Economy. 
An econometric model of South Dakota is being de-
veloped that could be useful in forecasting perform-
ance of the state's economy. Such a model could esti-
mate impacts of tax and spending policy decisions by 
state government. In addition, effective plans and 
programs for economic development are more likely 
to occur with the. aid of such a predictive model. Oth-
er states have spent large sums of money on develop-
ing econometric models of an input-output type to 
assist in economic planning. The intent of this project 
was to develop an alternative model that would en-
able effective analyses without the tremendous costs 
associated with input-output models. South Dakota 
does not maintain a data bank suitable for economic and 
business research. The construction of this model re-
quired compilation or estimation, for the first time in 
one place, state macro-economic data which previously 
have been available only from widely scattered sourc-
es or not at all . One component of the model is an 
estimate of Gross State Product. This is an important 
concept for use by state planners and is currently be-
ing sought after by planners in South Dakota. (Econ) 
Market Structure. While alternatives for reducing 
marketing costs are being evaluated, costs are not the 
only consideration in comparing marketing systems. 
Market structure changes now in process may deter-
mine the future structure of farm production, and the 
structure that develops in the 1970's, whUe not pre-
destined , may he practically irreversible later. Alter-
native marketing arrangements may be possible that 
would allow the· smailer farmer and rancher to sur-
vive and prosper in competition with the large-scale 
integrated ranching and cattle feeding operations. Al-
ternative market structures and arrangements are be-
ing considered and their advantages and disadvan-
tages evaluated. (Econ) 
Marketing-Production Coordination. The tradi-
tional market pricing system is unable to coordinate 
farm production perfectly with market needs. Un-
stable production and unstable price levels result, as 
thousands of small producers each determine inde-
pendently what and how much to produce. The seri-
ousness of the problem, and the advantages and disad-
vantages of various alternatives for improving coordi-
nation, are being evaluated. If nothing is done, large-
scale integrated operations may have to develop as a 
way to provide processors with the uniform supplies 
and quality they need. One alternative could be a 
broadening of the enabling legislation for the use of 
marketing orders and marketing boards. Another al-
ternative would be for producers to work together 
voluntarily to guarantee processors that they will not 
have to integrate back to the feedlot to get what they 
need. (Econ) 
South Dakota Beef Industry. About half of South 
Dakota farm income comes from beef. The state's 
growth in beef cow numbers and in cattle feeding has 
kept up, roughly, with the U. S. average growth rate. 
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However, some states have shown much greater 
growth rate than others and the growth potential for 
some states may be considerably greater than for oth-
ers. Preliminary studies of South Dakota's competitive 
position show that an annual average of perhaps 2 
million tons more feed grain are produced in the state 
than are fed to South Dakota livestock, and that feed-
er cattle are also exported. Additional studies show: a 
consistent and substantial feed grain surplus may be 
needed in an area before investors make major moves 
to exploit such opportunities; and to assist investors, 
more information is needed on feed production and 
use, on livestock and meat movements across the 
state's borders, and on the added cost, if any, of deal-
ing with South Dakota's weather in cattle feeding. 
(Econ) 
Beef Cattle Grading. At 1969 retail beef prices, the 
1.7 billion pounds of beef produced in South Dakota 
would have been worth more than $2.50 per live hun-
dredweight, or an additional $40 to $50 million, 
if it had averaged just one yield grade higher. The 
slaughter cattle and beef carcass yield grades develop-
ed by USDA have been proven in practice, but are 
not used much by farmer feeders in South Dakota. 
Grades are based on the lean-fat ratio of the animal or 
carcass, and have much potential. A coordinated fol-
low-through marketing effort among South Dakota 
calf producers, cattle feeders and meat packers could 
take advantage of the beef yield grades and improve 
the state's ability to compete with areas dominated by 
large-scale integrated operations. Such organizations 
have a central management and can direct any level in 
the operation to adopt any practice that will benefit 
the total system. In the open-market pricing system, 
communications may not be adequate, for example, to 
pass rewards back to ranchers for improved meat-type 
feeder cattle. (Econ) 
A "horse walker'' used for 30-minute periods of forced exer-
cise in connection with research on early-weaning of colts. 
Farm Corporations. The number of new domestic 
farm corporations that engage in farming or ranching 
has been increasing during the past 3 years. The up-
ward trend is shown in the following figures from an 
Economics Department study: 
1960- 23 1964- 23 
1961-22 1965-26 
1962-26 1966- 18 
1963-24 1967-29 
1968- 34 
1969- 43 
1970 by 
July 1-25 
Lack of Four F's on Public Lands. Ranchers and 
farmers using public lands often complain because 
they lack one or more of the Four F 's: Fixity or secur-
ity of tenure, Freedom to improve, Freedom to oper-
ate, and Fair rents or fees. A recent study of manner 
in which these problems have been handled in Can-
ada, Australia, and New Zealand ind icate that long 
term leases, compensation · for improvements, and 
greater freedom of operation are generally provided. 
In another study it was found that most farmers pre-
fer land ownership to leasing because ownership pro-
vides much more of the Four F 's. Yet despite this pref-
erence nearly half the land in eastern South Dakota is 
under lease-mostly for a crop share rent. F armers can 
secure more of the Four F's by renting for fi xed or fl ex-
ible cash rents. ( Econ ) 
Family and Large Scale Farms. Contrary to fears 
about efficiency of large scale or factory farms a pre-
liminary sur vey indicates that efficien t family farms 
can produce crops as efficiently as large-scale farms 
using much hired labor. Labor costs and management 
seem to be major problems of large scale farms. How-
ever, the possibility that these costs may be partially 
or wholly offset by lower costs of other inputs and 
perhaps higher grain prices w ill be investigated. 
(Econ) 
Large Scale Farms. What would be the effects of 
combining several efficient family farms into one large 
scale farm? This problem is being investigated. A 
question needing answers: How many tractor drivers 
can one manager handle and what will be the cost as 
compared to family labor? (Econ) · 
Ash Content of Wheats. Preliminary findings indi-
cates that ash content of wheat ranges over a consider-
able amplitude with location and yield appearing to be 
causes of variability. Mean values ( averages of four 
replications) for spring wheats ranged from 2.01% in 
fertilizer-variety-rate of p lanting experiments, up to 
3.14% in a cooperative experiment-demonstration. 
Among certified samples, winter wheats appear to .be 
slightly lower in ash than the spring wheats. Calcium 
seems to be least variable and magnesium, potassium 
and sodium appear to be the constituents which in-
crease when ash level rises. However, additional re-
search is needed before definite conclusions can be 
drawn. Nearly 400 samples of wheat have been analyz-
ed in this project concerning market quality of wheat 
which has three main objectives : what are mineral con-
tents in our bread wheats and are the levels objection-
able; what are the sp ecific high mineral consti tuents; 
and what factors contribute to high ash content. (PS) 
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Homestead Limitations Obsolete. Another finding 
from the Public Land Law Review Study is that the 160-
and 320-acre limitations of ·the homestead acts are ob-
solete. Using $3,000 income as the "poverty line" for the 
average family, economists have concluded that $5,-
200 would be needed for a family of three or fou r 
children with the oldest at least 18 years of age. To 
produce such an income on <lryland wheat farms of 
the West, at least 1,200-acre farms are needed in Wyo-
ming, Oregon, and Washington. Even for an income of 
$3,000, over 700 acres would be needed. Irrigation re-
duces the acreage needed but may require heavy sub-
sidies to develop. (Econ) 
Impacts of Institutions and Government Policies. 
Effective planning for the economic development of 
rural areas requires a knowledge of the structur~ and 
interrelationships of the various segments of the econ-
omy of s~1ch areas. An input-output analysis technique 
has been used for the first time in learning more abou_t 
the workings of local area economies in South Dakota. 
The area studied included Brookings County plus the 
nearby towns of Arlington and Flandreau. T he results 
can be used to estimate the impact of money brought 
into the local economy by various economic activities. 
The economic life blood of an area economy .flows 
from "basic" industries that sell outside of the ar ea or 
bring new mo·ney into the Row of expenditures within 
the area. fri South Dakota, agriculture is one of the 
most important basic industries. In the Brookings area, 
South Dakota State University can be considered as . 
another important basic industry. Manufacturing is a 
basic industry that is growing in importance. In the 
Brookings area economy, agriculture w·as estimated to 
have a total multiplier effect of 3.011. Thus, for every 
$1,000 that sales of agricultural ·products bring into · 
the area there is a total impact of $3,01 1 on the area 
economy. This is a result of purchases by farmers from 
local businesses and through successive .purchases by 
these businesses from each other until the money final -
ly leaves the area. The government sector of the 
Brookings area economy which includes SDSU indi-. 
cated the highest multiplier effect with an estimated 
6.548. The lowest multiplier was estimated at 1.462 for 
the automotive sales sector. 
Using agriculture as an example, the study deter-
mined that increased income in agriculture would di-
rectly affect all but three of the 27 purchasing sectors 
used and \.vould, through the multip lier effect, ind i-
rectly affect all of the sectors. The greatest direct im-
pact would he on the sector containing elevators, feed 
dealers and fertilizer dealers. This sector received 
28.75% of direct expenditures by farmers. An example 
of a sector receiving no direct impact from agriculture 
-although there was an indirect effect-was the hotel 
and motel sector. 
This techniq ue was considered workable in South 
Dakota. The information provided is of the type that 
should prove valuable to planners. Preliminary esti-
mates of the impact of changes in any of the sectors on 
the total local economy can be made. (Econ) 
Plant Diseases 
Mosaic in Corn. Wheat streak mosaic virus has 
been recovered from corn inbreds growing near Cen-
terville an_d at Brookings. Wheat streak mosaic is the 
most prevalent virus disease of small grains in South 
Dakota and is transmitted from wheat and also from 
w~eat to corn by the wheat curl mite. (PS) 
New Wheat Mosaic Research. Expanded research 
on control of wheat streak mosaic has been made pos-
sible by cooperating farmers in Bennett County. 
Wheat lands around the Martin airport were made 
available for experiments ain:ied at improved manage-
ment of fallow and stubble and minimizing effects of 
mosaic. This disease caused severe losses in some parts 
of South Dakota in 1970. The new experiments will in-
volve large plots to supplement findings from small-
plot research conducted over several years elsewhere 
in the state. ( PS ) 
Remote Sensing Plant Disease. Low-level flight~ by 
Remote Sensing Institute aircrafts have been made 
over wheat streak mosaic plots at Brookings. As back-
ground information is gained, groundwork will be laid 
for interpretatit1n of photographs in areas where 
mosaic is known to· c~l!se yield loss. The goal is to esti-
mate mosaic losses and occurrence by remote sensing 
which permits covering large areas more rapidly. ( PS, 
RSI) 
Extending Wheat Belt. Two years results of plant-
ing winter wheat on different dates at Garden City, a 
traditional spring wheat area, indicated that the best 
planting dates iuclude the period September 1 to Sep-
tember 15. Wheat streak mosaic virus was found in 
trace amounts for the first time at Garden City on Au-
gust 25-planted Lancer win'ter wheat. (PS) 
· Test Virus Resistance. Ten spring wheats were 
treated for reaction to wheat streak mosaic virus by 
both of the new inoculation methods. Twenty-five win-
ter wheats were tested by blast inoculation for pos-
sible tolerance to the virus. One new method is an im-
provement for use in the laboratory, the other is for 
field testing and involves natural virus infection of 
wheat and natural movement of mites. (PS) 
Brome Mosaic in Com. A useful indicator plant 
has been confirmed for laboratory use in South Dako-
ta for detecting brome mosaic virus, a potentially 
major disease hazard if transmission occurs under field 
conditions in eastern South Dakota where brome grass 
and corn are commonly associated. The disease, which 
infects all the common cereals, has been found on corn 
in Brookings County. The indicator plant is Chenopo-
dium quin9a, a pigweed of the high Andes mountains 
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of South America and closely related to common 
lambsquarters weed. It is known as quinua in South 
America where the seeds-are widely used as a cereal 
food. (PS) 
Shelterbelt Tree D iseases. Greenhouse studies in-
dicate that the Dagger nematodes (Xiphinema amer-
icanum) is capable of reducing the growth of cotton-
wood and Siberian elm seedlings by 30%-40%. Addition-
ally, the relationship of cultural practices to tree dis-
eases and the decline of South Dakota shelterbelts 
needs to be examined. A statewide survey of shelter-
belts will help determine the extent of tree damage 
due to diseases. (PS) 
Barley Diseases. None of the commercial barley 
varieties available to growers in South Dakota are re-
sistant to bacterial streak whicl1 is incited by (Xant-
homonas translucens), a bacte1;al leaf blight. An in-
oculation technique has been developed to permit 
rapid screening of the world barley collection to locate 
a source of resistance to this disease organism. ( PS ) 
Wheat Diseases. Bacteria identified as Pseudomon-
as syringae have been isolated from winter wheat" 
leaves showing various types of chlorosis and necrosis. 
These symptoms were widespread and it is possible 
that they may have resulted, at least in part, from in-
fection by the bacteria. Winter wheat varieties will be 
evaluated for their relative susceptibility to P. syringae. · 
(PS ) 
Wheat Leaf Rust. Horizontal resistance to wheat 
leaf rust, an interesting and potentially valuable type 
of resistance, has been located in several spring wheat 
varieties and breeding lines. Research still seeks "mark-
ers" for this type of resistance that will provide suffi-
cient ease in detection so it can be used extensively in 
breeding programs. The objective of horizontal resist-
ance, sometimes known as "field resistance,'.' is that if 
entirely-rust-free wheat is an impossibility, then devel-
op maximum performance from varieties that suffer 
the least rust damage. ( PS ) 
This little fellow walking along the edge of a ruler is proving 
to be a fine asset to alfalfa seed production in South Dakota. It 
is an alfalfa leaf-cutter bee, an expert pollinator, which has 
been introduced into South Dakota. 
Predicting Wheat Rust. A system for predicting 
wheat rust damage in the field and thereby enabling 
growers to estimate profits to be gained from spraying 
for rust control was further tested and revised during 
1969-70. Predictions based on this method proved to 
be quite accurate as substantiated by spray tests in 
eastern and western portions of the state. Marginal 
profits from spraying were predicted and obtained in 
western South Dakota; profitable spraying was pre-
dicted and obtained in tests at Brookings. This ap-
proach seems particularly appropriate since stem rust 
races that attack currently popular wheat varieties 
seem to be increasing. "Spin off' information from 
these and similar tests over the past several years has 
provided a great deal of information on the contribu-
tion of various leaves and stems to yield. It is anticipat-
ed that this pool of information will enable researchers 
to accurately assess disease loss and eventually to de-
velop prediction systems for a number of other foliage 
diseases of wheal. Several hundred special forms and 
instruc.tions on how to predict wheat rust damage were 
provided to interested farmers. ( PS ) 
Alfalfa Leaf Blotch. Studies are underway to under-
stand the genetics of resistance of alfalfa to the fungus, 
Pseudopeziza jonesii, which causes yellow leaf blotch. 
Large-scale inoculations of alfalfa with the disease 
fungus are being conducted in the greenhouse. (PS ) 
Alfalfa Root and Crown Rot. In addition to alfalfa 
bacterial wilt studies, other resea_rch is concerned with 
disease and environmental factors that cause plants to 
die in mature alfalfa stands. (PS) 
Dutch Elm Disease. Use of callus or· scar tissue-
like growth from tissue culture techniques that pro-
duce genetically identical elm trees for study of Dutch ~ 
elm disease ( DED ), suggests that a substance from • ~ 
the living tissue is necessary for production of coremia, 
the spore-bearing body of DED. Studies now involve 
the relation or dependence of two factors for the pro-
duction of coremia. While this research continues in 
SDSU laboratories, the project leader is on leave at 
the University of Wisconsin studying effects of fungi-
cides on DED in elm tissue culture. (BB) 
Inheritan~e of Virus Resistance. Virus diseases 
have become an important factor in corn production 
in South Dakota. Two viruses, commonly found on 
wheat and sometimes on other cereals in South Dako-
ta, are transmissible to corn: brome grass mosaic virus 
was found on corn last year; wheat streak mosaic, 
while mostly· spread from wheat to wheat, is also 
spread from wheat to corn. Southern corn rootworm 
transmits the brome mosaic; the wheat curl mite trans• 
mits wheat streak mosaic. A few lines of corn have 
been found that exhibit resistance to each of these 
viruses. New research seeks knowledge about the 
mode of inheritance of the genes governing resistance 
to the two viruses in corn. Knowledge obtained would 
be useful in breeding programs for incorporating the 
virus resistan~~ into commercial corn hybrids. ( BB) 
Wheat Streak Mosaic. Resistance to wheat streak 
mosaic available in wheatgrass has been transferred 
to a common wheat line. Attempts are being made to ; i~ 
stabilize the resistance by crossing the line with · W,!j 
Triticum speltoides, an ancestor of bread wheat, and 
backcrossing to bread wheat. (PS) 
Common wheat Seed from crossing 
the A x B hybrid 
back to wheat 
Common wheat-A First generation 
hybrid between 
AandB 
Triticum 
,peltoides-B 
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These two photos show part of what happens in plant bre~ ~ 
ing research involving transfer of resistance to wheat streak mosaic'#~ 
<.-ommon wheat. The Triticum ,pelt-0ide11 is a wild ancestor of wheat, 
originally from the Middle East. The material used in research at 
SDSU was obtained from Missouri. 
Pollution and Environment 
Clearing the Air. Sawdust from western South Da-
kota's· lumber industry is being pointed to more and 
more as a "double barreled" pollutant: piled on the 
ground it takes up space; when burned it causes un-
wanted smoke in and around several cities. As an off-
shoot of previous studies, SDSU scientists now propose 
to try a corn silage-sawdust mix as a cattle feed. (AS) 
Alfalfa Residues. Continuing studies of currently 
recommended insecticide treatments for insect control 
on alfalfa have shown no detectable injurious residues 
that might cont;iminate foliage or soil of future hay 
cuttings following the treated crop. Fresh-cut, hay, 
and soil samples were tested 1 week, 2 weeks and the 
following. spring after treatments to second crop 
alfalfa. ( EZ) 
Differing Algae Species. Lakes which have high dis-
solved solids in the waters have different algae· species 
than other lakes in South Dakota. Lake Herman with 
nearly twice the amount of dissolved solids than 
Enemy Swim Lake grew more undesirable algae than 
Enemy Swim. The dissolved solids which contribute 
to fertility apparently come from cultivated field run-
off. (WFS) 
Bacteriologists develop techniques in the lab whicb use cer-
tain bacteria as "trackers" for animal waste pollution sources. 
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International Biological Program. Primary produc-
tion in a grassland ecosystem is being evaluated by bi-
weekly sampling of ab_oveground biomass, root bio-
mass, standing dead vegetation, and mulch during the 
growing season at the Cottonwood Range Field Sta-
tion. In addition, the rate of transfer of material from 
one to another of these categories is being determin-
ed. The same ungrazed sample plots-one in poor-plus 
range condition and one in excellent range condition 
- are being used for collecting vegetation, insects, bac-
teria, and nematodes so that correlations can be deter-
mined. Birds, small mammals, and environmental fac-
tors are a lso being sampled. By coordinating these 
measurements through computer analysis, it is hoped 
to develop an accurate model of a grassland ecosys-
tem which can be compared with other ecosystems. 
throughout the world. Such a model could then b e 
used to predict the results of human manipulation and 
environmental variation. This is an interdisciplinary 
study funded by the National Science Foundation 
through the Grassland Biome, International Biological 
Program. It is integrated with intensive studies being 
conducted in north-central Colorado and with a net-
work of other sites in the grasslands. (AS, Bact, Bot-
Bio, EZ, PS, ARS) 
Noise Pollution Fighters. Members of the SDS U 
Mechanized Ag Club sold about 2,000 pairs of acous-
tical ear muffs in several states in a student project 
which put Agricultural Experiment Station to work. 
Research indicated use of this type of ear muff could 
reduce farm tractor noise to levels that would not im-
pair hearing. Student club members obtained a sup-
ply of the ear muffs in connection with a campaign to 
alert tractor operators of the dangers to health of ex-
cess noise and ho»r it could be avoided. Purchases of 
the ear muffs were much more than anticipated. Re-
search concerning tractor noise also resulted in prep-
aration of a bulletin describing how tractor operators 
can insulate tractor cabs to diminish noise to accept-
able levels. (AE) 
Waste Material Into Feed Protein. Many organic 
molecules discarded into, and thus polluting, the en-
vironment can be used by a variety of bacteria as 
energy and carbon sources. Several bacteria studied 
are able to use these molecules and inorganic nitrogen 
sources to synthesize their cell protein. Such microbial 
cell proteins are currently under study for use as ani-
mal feed supplements. It is highly probable that in the 
near future many bacterial proteins will be used as 
animal and/ or human protein sources. ( Bact) 
Effects of Dieldrin. Dieldrin given to adult phea-
sants affected how easily their young were caught by 
hand in a pen. Most easily caught by hand were off-
spring where both parents had received dieldrin, fol-
lowed by those where hens only and cocks only had re-
ceived dieldrin. This change in behavior could be de-
trimental to wild chicks dependent on escape for sur-
vival. 
Dieldrin administration was not reflected in egg-
shell thickness, weekly weight changes, and survival 
time of hens based on initial weight. Cock and hen 
levels and the length of time capsules were given did 
affect fertility and hatchability of eggs in varying de-· 
grees. 
Pheasants and chickens were given dieldrin after 
their social hierarchy was established. In the amounts 
given, dieldrin did not appear t? change social behav-
ior of either species. ( WFS) 
Non-insecticide Pollutant. Polyclilorinated bi-
phenyls (PCB) were fed to two groups of cock pheas-
ants with a single capsule containing either none or 
25 milligrams per week. Three groups of hens receiv-
ing PCB treatments of none, 12.5 mg. or 50 mg. weekly 
were mated with each cock group. PCB reduced egg 
production and apparently reduced the viability of the 
embryos at time of hatching. Chicks hatched from hens 
receiving 50 mg. PCB weekly behaved differently than 
. control chicks when placed on a walkway between 
what appeared to the chick as being shallow on one 
side and deep on the other. Fertility and hatchability 
did not appear to be impaired. Although PCB have 
been shown to cause breakdown of sex hormones in the 
liver, they did not cause eggshell thinning in pheas-
ants. PCB compounds, which have some properties 
similar to insecticides, are used commercially as plas-
ticizers, protective coatings, extenders and sealers and 
in products such as inks, lubricants, asphalt, waxes and 
adhesives. (WFS) 
Ecological Succession. Establishment of the Mis-
souri River reservoirs causes a change in the area re-
sulting in a difference in the relationships between re-
sident organisms and their environment, that is, the. 
ecology does not remain the same. Now underway is 
research -to assess the ecological changes, especially 
.those relating to development of a forest environment 
for recreational use. Objectives are: evaluate natural 
plant succession along shorelines; determine manage-
ment techniques to improve quantity and quality of 
the forest environment; and ascertain the interaction 
between recreational use and forest ecosystems along · 
the reservoirs. (BB) 
Vegetational Index. Forest vegetation evaluations 
in the floodplains of the Des .Moines and Big Sioux 
rivers are being obtained to provide an index against 
which future changes and disruptions of the ecosystems 
can be measured. Additionally, comparisons will be pos-
sible between a river within a deciduous forest system 
( the Des Moines) and a river within a prairie system 
( the Big Sioux). (BB) 
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Polluted River Waters. A rapid fluorescent anti-
body test for salmonellae has been developed that can 
detect disease-causing organisms in only 1 milliliter 
( I /28th of an ounce) of river water. So far, more than 
12 types of salmonellae have been found in polluted 
waters of the Big Sioux River. ( Bact) 
Thermal Pollution. If industrial expansion becomes 
as great as some forecasts indicate, water used as a 
cooling agent in generating electric power and in 
manufacturing plants, for instance, will pose a ther-
mal (heat) pollution problem. Plant science research 
into the possibilities of manipulating soil and air tem-
peratures to boost com produ_ction with "heated" corn-
fields could provide a use for the warmed waters. The 
idea is that the heated coolant could be recycled to 
extract the heat or energy for use in crop product_i9n 
before the water is returned to streams or lakes where 
it otherwise might cause the~mal pollution. (PS) 
Nitroge~ in Soil. Nitrate nitrogen can accumulate 
in the soil due to summer fallowing, application of 
manure, or the application of high rates of commer-
cial fertilizer. This is fertility that needs to be used. If 
allowed to accumulate to levels that are too high it 
could become a pollution hazard. Soil tests can meas-
ure and be used to evaluate the presence of this ele-
ment. (PS) 
Air Pollut~?n·. First reported air pollution of the 
Los Angeles smog-type was detected in the spring of 
1970 on tobacco plants growing in a SDSU greenhouse 
at Brookings. Tiny white Aecks on leaves of tobacco 
plants, used as "indicators" in research on virus diseas-
es in South Dakota field crops, were later _identified as 
ozone injury, caused by smog-type air pollution usu-
ally associated with large cities and industrial areas. 
Source of the air pollution has not been identified. (PS) 
A measuring device uesd in pollution studies concerning ani· 
mal wastes. 
Natural Lake Studies. A new project studies the 
ecological factors influencing production of algae in 
Northern Prairie lakes. Lake Cochrane and Lake 
Hendricks are to be sampled for temperature, chemical 
characteristics, transparency, algae and zooplankton 
populations. Nutrient-enrichment experiments will 
help · det~rmine nutrient limitation possibilities. Na-
tural lakes in the Northern Prairies represent an im-
portant but fragile resource. The ecological balance is 
easily tipped toward massive algal blooms and sub-
sequent death of the lake. Proper management to 
avoid losing the prairie lake resource requires a thor-· 
ough understanding of the biological processes taking 
place in the lake, particularly those influencing algal 
production. (BB ) 
Residues in Lakes. Cormorants and pelicans col-
lected from nesting sites at Lake Poinsett contained 
on the average 29.4 parts per million of organochlorine 
pesticides, their eggs 301 p.p.m. These are some prelim-
inary ·results of -a cooperative study of the Lake Poin-
sett food chain. Also learned through these studies: 
insecticide residues in the food cha in varied with the 
food level. Water had the lowest total residue, bottom 
sediment and crayfish had 18 times more residue than 
·water, minute animals and bottom algae a 37-fold in-
crease, total residue in fish averaged 790 times t!1at of 
water, and aquatic insects had a 7,300-fold increase 
over water. Residues found were not above the Federal 
Food and Drug Administration tolerance· limits. (SB, 
WRI, WFS ) · 
Insect Resistant Alfalfa. The extent to which use 
of insect resistant alfalfa varieties reduce the need 
for insecticide application should be evaluated further. 
Strains which are less susceptible to pea aphids, spot-
ted alfalfa aphids, leaf hoppers, and alfalfa weevils 
are now possible. (PS) 
Drainage Pollution. More information is anticipat-
ed on potential water pollution factors through evalua-
tions of effects of amendments and tillage methods on 
accumulation of minerals in ground water. This re-
search is part of a study of the problem of claypan soils 
in the James River Basin area, scheduled for irrigation 
development. (PS) 
Lignite Fly Ash. Fly ash from lignite power plants 
in North Dakota will be used in investigations of pos-
sible soil amendments for improving claypan soils in 
the James River Basin. The powdery By ash contains 
large percentages of ca~cium and magnesium, two sub-
stances needed in soil amendments for the area. It also 
contains more sodium than wanted. If fly ash can be 
obtaine<l with lower amounts of sodium and experi-
ments indicate it can be used successfully and econ-
omically, an excellent nearby source will be available 
and a potential pollutant recycled into a productive 
process. (PS ) 
Safety, Comfort for Tractor Operators. The agri-
cultural worker has more exposure to farm tractors 
than to any other single piece of equipment so re-
search is seeking methods and hardware to improve 
the operator's efficiency, safety and comfort. Experi-
mental equ ipment is being developed to stimulate 
heat load conditions in tractor cabs mainly from en-
gine exhaust, transmission and sun. A wide variety of 
simulated conditions will aid development of required 
environment modification principles needed to design 
adequate ventilation and air conditioning equipment. 
(AE) 
Residues in F ish-eating Birds. Studies are riow un-
derway to determine if pesticide levels found in fish-
eating birds of South Dakota are affecting -their health 
or behavior. The studies are being assisted by a grant 
from the National Science Foundation. ( SB, EZ, VS, 
Psych) 
What to do with the saw· 
dust byproduct of western 
South Dakota's lumber in-
dustry? Feed it to livestock, 
suggests a SDSU animal sci-
entist. In addition to feeding 
trials with live animals, re· 
search is conducted in the 
laboratory. Portions of the 
byproducts are measured out 
( photo at left ) into a "glass 
cow" used in digestion ex-
periments. F luids from the 
rumen of a live cow and a rti-
ficial saliva are next placed 
in the test tube to simulate 
the digestive process of a live 
animal. As many as 200 test 
tubes-"glass cows"-can be 
used in the apparatus ( righ.t 
photo ) which helps screen 
experimental materials be· 
fore they are studied in live 
animal feeding trials. 
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Range 
Pasture Interseeding; Development of pasture in-
terseeding equipment for legumes and grasses contin-
ues with some 150 acres interseeded last spring. Ac-
tual field use of the experimental equipment offers an 
opportunity for a "~hake-down" so that modifications 
can be made for future use. (AE) · · 
Better Pasture Grasses. A perennial crop which 
uses the whole growing season has potential for great-
er production of total digestible nutrients than annual 
crops. A forage perennial crop has most potential for 
total food production since a forage crop is used di-
rectly as leaves and stems and not as seed . Available 
forage grasses in South Dakota and much of the North 
Central Region either are cool season grasses which 
· grow in spring or fall or the warm season grasses 
which produce forage in the summer. The excellent 
cool season grass, smooth bromegrass, grows mainly 
in the spring and early summer but "then b ecomes dor-
mant even though moisture is present. Large popula-
tions of individual smooth bromegrass plants have 
been established at Redfield and Brookings which will 
serve as a source in attempts to breed a new variety 
having the ability to use water efficiently thrdughout 
the season by not becoming dormant in the summer. 
Such a variety would respond when moisture is pres-
ent by continually producing regrowth after being 
grazed. It would maximize pasture yields both under 
irrigation and dry land. A proportionate increase in yield 
of animal product per acre will consequently result 
fi:om the use of this variety. Remote sensing methods· 
are being evaluated for possible use to determine, for 
. example, the difference in regrowth of smooth brome-
grass in the 40,000-plant nurseries. (WRI, PS, RSI) 
Anhydrous Ammonia in Grasslands. Experimental 
equipment is being tested and developed to apply an-
hydrous ammonia to grasslands to take advantage of. 
the economics of using fertilizer in this form as a 
source of nitrogen. Operating features of experimen-
tal equipment include shallower penetration (through 
application "knives") and improved sealing, less soil 
surface distL1rbance, and ability to operate under 
rocky conditions. Additional information is needed on 
draft requirements so operating costs may be deter-
mined and compared with application of granular 
ammonium nitrate. Fertilizer test plots were establish-
ed at the Pasture Research Center at Norbeck in con-
nection with the research. (AE) 
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Clearing Scrub Pine. Clearing low quality ponder-
osa pine from the foothill regions of South Dakota's 
Black Hills increased forage production by 1,486 
pounds an acre on an east slope and 847 pounds an 
acre on a west slope. Warm season grasses took a deci-
sive advantage over cool season grasses in responding 
to the pine clearing. The clearing of low quality pine 
in this area could be justified when considering the in-
creased forage production for livestock, game and 
watershed values plus the sale of the timber for pulp-
wood. (AS) 
Grazing Alfalfa. Travois alfalfa interseeded into 
dense clay, native range with a special tillage imple-
ment called a Sidewinder seemed to survive grazing 
pressure best when seeded with a 2:1 ratio of western 
wheatgrass and green needlegrass. After two growing 
seasons of deferment, followed by grazing the last 2 
years, alfalfa seeded alone decreased 45% in plant num-
bers while decreasing only 17% when seeded with the 
two grass ·species. Further research is needed dealing 
with the use of alfalfa in native ·rangelands. '(AS) 
Controlling Pine. The economic feasibility and ef-
fectiveness of control methods for maintaining a thin-
ned stand of ponderosa pine on areas where under~ 
story production is important are being studied in the 
Black Hills. Besides mechanical and chemical thinning, 
prescribed burning is being investigated. (AS) 
Ripping Range. Range improvement by ripping 
shows promise on western South Dakota areas where 
poor physical soil conditions ( such as panspots ) limit 
forage production. However, there is e':'idence that 
these panspots tend to reseal and return to their origin-
al condition a few years after being ripped. Research 
is being planned to study the p ossibility of incorporat-
ing organic matter such as sawmill by-products and 
sewage sludge in these panspots to prevent resealing 
and improve forage production. Production data has 
been collected and is being analyzed on the use of com-
mercial fertilizers alone and .combined with ripping 
of stagnating stands of crested wheatgrass on both 
heavy and light textured soils. (AS) . 
Rain Traps . . An implement designed to trap rain-
fall by cutting a 22x2M-inch wide slice 6 inches deep 
at the rate of 16,000 per acre in rangeland is being 
compared with contour furrowing and range pitting, 
which are two, proven, federally cost-shared range 
improvement practices. The three treatments are be-
. ing compared as to their forage production capabilities 
and ~oil moisture holding capacity. (AS) 
Nitrogen Effect. Preliminary research seeks to 
determine the effect of nitrogen fertilization on native 
rangeland. The economics and forage response of 
granular and liquid nitrogen fertilizer and different 
types of application such as broadcast and banded are 
being studied. (AS) 
Rest-Rotation. The BLM rest-rotation grazing sys-
tem and several other rotation systems a re being 
studied on the Moreau Grazing Association north of 
As part of. the International Biological 
Program several SDSU departments are 
engaged in studies of grasslands at the 
Cottonwood Range Field Station involv-
ing vegetation, insects, bacteria, and 
nematodes. The procedure for collecting 
insects ( photo at right) is to lower a cage 
from a tripod to cover a small area from 
which a collection is made through an 
opening in the top of the cage ( left pho-
to). The cage is "tripped" by a rope so 
that the insects are not disturbed. One 
aim of IBP is to be able to predict results 
of human manipulation of various types 
of ecosystems. 
Belle Fourche to determine if livestock production 
under these systems compare favorably with the old, 
continuous or season-long system. Yearling heifers and 
yearling ewes have been weighed onto pastures using 
the different systems. (AS) 
Remote Sensing for Rangeland. Research is need-
ed to determine the application of aerial remote sens-
ing techniques for rangeland assessment and manage-
ment. Present methods of rangeland assessment are 
painfully slow which makes management difficult. The 
new technique of remote sensing holds great promise 
for speeding up the whole process. (AS ) 
Liquid Protein Supplement. Consumption of liquid 
protein supplement ( 40% protein equivalent from urea) 
by steer calves grazing winter range was low and gains 
were lower than with calves supplemented with 
natural protein sources at the same rate. This was the 
first year of this study. (AS ) 
Range Runoff. Over a 5 year period rainfall runoff 
was greater from heavily grazed range pastures in 
poor+ range condition than from moderately or lightly 
grazed summer ranges. Runoff was greater from mod-
erately grazed pastures in fair+ than from lightly 
grazed pastures in good+ range condition. ( AS, ARS ) 
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Dry Matter Digestibility. Indications are that a 
"glass cow" used in the laboratory (in vitro) gives near-
ly the same results ( correlation of 0.89) as the live ani-
mal (in vivo) in dry matter digestibility trials to deter-
mine differences among species of three cool season 
grasses and between two varieties within these and 
also among genotypes of two of these species. The re-
search suggests that varieties having high digestibility 
in live animals can be selected and because of the high 
correlation with laborat.ory data, animal performance 
should be enhancea. The laboratory methods should 
be highly useful in a plant breeding program especial-
ly in selection for increased digestibility and improved 
animal utilization. (AS) 
lnterseeding. New techniques developed for in-
terseeding alfalfa and grass into permanent grasslands 
boost the potential for such areas with tests showing 
pro.duction up 50% after interseeding and frequently 
much higher on low producing grasslands. One esti-
mate is. that since 1968 interseeding has improved 
about 10,000 acres of pasture land each year. Teton 
and Travois alfalfa varieties, developed for pasture 
and range use, are persistent under grazing, are more 
winter hardy, are less likely to cause bloat than hay 
type varieties and are wilt and leaf-drop resistant. 
(PS ) 
Sociology 
Population Studies. A new project will study the 
changes in South Dakota's population. The study will 
use data from the 1970 U. S. Census to determine ex-
tent to which the number and characteristics of the 
population of South Dakota counties and communities 
have changed over the last decade. Also an attempt 
will be made to determine reasons for changes includ-
ing the extent migration is a ~ontributing factor. (RS) 
New Hutterite Bulletin. A study which updates the 
information on the Hutterite colonies -in South Dakota 
was published in January 1970 (Bulletin 565). The 
publication includes a history of Hutterite colonies in 
South Dakota and an account of their location, popu-
lation and agricultural enterprises as of 1968. The bul-
letin also co~tains a picture tour of one of the newest 
colonies, Poinsett Colony, near Estelline. Numerous 
requests for the publication have been received from 
high schools and . colleges for classroom use, from 
newspapers and businesses and from interested citi-
zens within and outside the state. In 1968 the 27 Col-
onies in South Dakota averaged 103 persons each, 
consisted of 14 families, with 30 ~chool age children. 
Total acreage operated was 145, 461. (RS) 
Rural Youth. A survey to study . occupational and 
educational choices of rural youth in South Dakota re-
vealed : relatively high educational aspirations but not 
very high occupational goals; boys were more uncer-
tain than girls about occupational choices, but all felt 
certain that their educational plans would materialize; 
girls had higher grades than boys, but results of the 
Iowa Test of Educational Development indicated 
nearly equal achievement levels. The survey was of 
three randomly selected members of the graduating 
class in 26 randomly selected rural high schools. The 
78 high .school seniors (39 boys, 39 girls) were between 
the ages of 17 and 19. They resided on farms or in 
towns and villages of less than 2,500 population. (RS) 
Teacher Influence. Teachers exert a very strong in-
fluence on edu,cational and occupational planning ac-
cording to high school seniors responding to a survey. 
In fact, teachers were indicated as being more influen-
tial in these areas than parents. However, influence of 
teachers on occupational choices was much greater 
than that for educational choices. This may be a re-
flection of the type of materials available in the school 
library and counseling office. Some responses indicat-
ed that more materials were available on jobs and oc-
cupations than for advanced educational planning. 
Friendship cliques seemed to have a direct bearing on 
aspirational levels for these students. High school sen-
iors and their "best friends" had similar aspiration lev-
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els although this relationship was stronger for educa-
tional aspirations than for . occupational occupations. ~. 
~~ ~ 
Occupation, Education Aspirations. Students with 
high achievement test scores tended to have higher 
educational and occupational aspirat ions than stu-
dents with lower achievement test scores. Iowa Test 
scores were positively related to both educational and 
occupational aspiration levels. The results of this anal-
ysis indicate that the scores on the Iowa Test of Edu-
cational Deve~opment provide a better basis for pre-
dicting educational and occupational aspiration levels 
for rural high school senior's than other variables con-
sidered in this study. (RS) 
Characteristics of Low Income Families. A study 
has been macle of characteristics of 120 low-income 
families r_eceiving USDA food commodities in three 
eastern South Dakota counties. The study reveals:. 
average. age of household head is 46 years with aver-
age education of 9 years, they are employed full-time 
primarily as farm managers and laborers, and they 
have a family size of 6 persons. Residential and occu-
pational mobility findings reflect few moves. Average 
family income is $2,300 a year. More than a third .of 
the households . were experiencing a serious illness 
with an average annual medical cost for families of 
$385. Level . of living characteristics indicate poor 
housing and facilities to be common. Lack of contact 
with mass media and low participation outside the , )) 
home reflect isolation. The 14 characteristics assigned · · 
the poor by proponents of the "Culture of Poverty" 
concept are not distributed equally throughout the . . ·. 
sample. Only 29 families possess over half of the char-
acteristics with no families possessing all. Implications 
for policy making, program planning, and research 
reveal the need for considering d ifferences among. 
various types of low-income families in pr?gram plan-
ning. (RS) 
AAM Program. An eval~ation of Aberdeen Area 
Ministry program was conducted in 1969. The AAM 
was conceived in 1966 as a model for development of 
church and community in the sparsely settled rural 
areas of South, Dakota. It encompassed a 7-county 
area in North Central South Dakota, with Aberdeen 
as the center, and includes 42 local churches, 28 pas-
tors, and more than 10,000 church members of seven 
major Protestant denominations. The evaluation un-
covered the problem of diffusing an abstract concept 
such as "Area Ministry." Many church members could 
not adjust to a ministry program that transcended the 
boundaries of a local area. Survival goals, that is keep-
ing the church open, seemed more important than co-
operation with other churches and church members. 
In an ecumenical program which crosses denomina-
tional boundaries, planners should be aware of differ-
ences in the forms of government at the local, region- .~ 
al, and national level. With much discussion given to .7 ',. 
Consultation on Church Union, the AAM study indi-
cates that church members still prefer denominational 
labels. (RS) 
+') Wildlife 
t ) 
and Fisheries 
Reducing Wii-iterkill . A survey of some eastern 
South Dakota farm ponds which did not winterkill in 
1968-69 indicates that depth greater than 15 feet, ab-
sence of drainage from feedlots or cultivated lands, 
and exposure of ice surface to prevailing winds might 
be important in reducing winterkill. (WFS) 
Growing Bullheads. Black bullheads approximately 
a quarter of a pound in weight placed in cages suspend-
ed in a small pond and fed commercial fish food grew 
to nearly a half pound in weight during the summer 
months. Over three-fourths of the growth occurred 
while water temperatures were in the 72~-75~ degree 
(F.) range. The food conversion at this temperature 
was l pound of growth for about 3 pounds of food. 
The cost of growing fish was less than 50 cents a 
pound. (WFS) 
Pheasant "Territory." Cock pheasant territory size 
. appears related to the number of hens in the harem 
while territory configuration is influenced by vegeta-
tion and topography. Non-territorial cocks wandered 
up to a mile a day. (WFS) 
Deer Diets. b eer were collected to study their 
food habits and to · relate these findings to utilization 
of vegetation in the Black Hills. Results show moun-
tain mahogany, western yellow pine, juniper and 
kinnikinnick to be important species in the diet of 
deer. (WFS) 
Mourning Dove Banding. From 1917 to 1969 a to-
tal of 39,395 mourning doves have been handed in 
South Dakota. Of these, 998 were turned in later hy 
persons who hunted doves or found them dead from 
other causes. The data will ~e used to evaluate popu-
lation dynamics and migrational distribution of doves 
produced in a northern prairie area. (WFS) 
Pheasant Populations. Protein electrophoresis will 
be used to determine taxonomic characteristics of the 
natural pheasant population. Objective of the sh.1dy 
is to determine if the technique is feasible for evalu-
ating transplanting and stocking programs by measur-
ing protein changes occurring in the wild populations. 
(WFS) 
Game Production Areas. State-owned game pro-
duction areas and privately-owned areas in east-central 
South Dakota were compared for pheasant use and 
waterfowl production in a survey completed in 1969. 
Sampling zones revealed that on private farm areas 3 
of 19 pheasant nests and 8 of 38 duck nests were suc-
cessfu I. Private areas prod uced 21 pheasant chicks and 
61 ducklings. On comparable state areas, 10 of 21 
pheasant nests and 18 of 48 duck nests were successful 
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with 80 pheasant chicks and 149 ducklings p roduced . 
State areas had less hen mortality and showed heavier 
brood use. State areas were shown to produce much 
more game than land that was not managed for game 
production, but provision of more winter cover, a 
further delay in mowing dates to August l and de-
crease in small grain acreage on state lands is pro-
posed to benefit game. (WFS) 
Baiting Raccoons. Techniques for distributing baits 
to a wild population of raccoons will be studied. 
Following development of baiting techniques, chemo-
stcri lants (reproductive inhibitors) will be included 
in the baits to evaluate ·their effects on the raccoon 
population. (WFS) 
Needed Research. A review of research needs 
points to the value of securing evaluations of recrea-
tional value of ranch ponds in western South Dakota 
by investigating fish populations, and evaluation of 
fish species combinations to obtain balanced popula-
tions in farm and ranch ponds. (WFS) 
SCS Photos. 
Special and Service Type Activities 
Station Biochemistry. Farmers, 
ranchers, veterinarians and others 
have used the Station Biochemistry 
department's analytical services 
during the year for 1,732 feed anal-
yses, 844 poison and diagnostic 
analyses, and 339 miscellaneous 
analyses - all showing increases 
over totals of the previous year. De-
tailed information about proce~ 
<lures and types of analyses are 
available from: Analytical Services 
Laboratory, Station Biochemistry 
Department, South Dakota State 
University, Brookings, S. D. 57006. 
Statewide Services Laboratory. 
Samples submitted by dairy farm-
ers and processors are analyzed to 
provide · assistance in maintaining 
necessary quality standards. De-
tailed information on sampling and 
testing available from : Statewide 
Services Laboratory, Dairy Science 
Department, South Dakota State . 
University, Brookings, S. D. 57006. 
Work done by the Lab during the 
year ended June 30, 1970 ( a 62% 
increase over 1968-69) : 
Chemical Analysis 
Babcock Test ......................................... 144 
Mojonnier Solids ... ······- •....... 345 
Mojonnicr Fat ....... • . -· ..... .. .. . 94 
Koh man analy,is on butler 20 
Tests on anhydrous butter oi l 
Free Fatly Acids .... . .....• .... ... .... 8 
Pcr.o.xide Values ········-·· • ····- .• ... .. 26 
Fat ................. -······ .. ··-· ....• II 
Moi,turc 8 
TOTAL .... ... 656 
Bacteriological Analysis 
Standard Plate Count 398 
Coliform Count ...•......... 72 
Direct Microscopic Count 83 
Yeast and Mold Count . .... ......... . 92 
Proteolytic Count .......... .... ..... ..... ..... H 
TOT AL .... ··---······-··-······-·· .... 688 
GRAND TOTAL .................. 1,344 
Seed Testing Laboratory. The 
Plant Sciences Department . main-
tains a seed· testing laboratory that 
represents South Dakota in the As-
sociation of Official Seed Analysts. 
All seed samples are tested accord-
ing to the "Rules for Testing Seeds" 
prescribed by the Association. 
T he Laboratory is practically 
self-supporting, helped by a charge 
for each sample tested. It is the only 
seed testing facility in South Da-
kota where seed samples may b e 
sent or brought to be analyzed for 
purity, the presence of other seeds 
-crops, common weeds, and other 
noxious weeds-and germination. 
A total of 5,245 seed samples re-
ceived last year are in three group-
ings : 3,635 service samples ( farm-
ers, seed companies, etc.), 1,251 
certification samples, and 359 State 
Department of Agriculture official 
inspection samples. Of the official . 
samples, 12.5% were found to be 
mislabeled. 
Plant disease service type activi-
ties included: 82 specimens for 
Dutch elm disease identification; 
371 loose smut embryo tests; 1,200 
acres of potatoes inspected three 
times for diseases in regard to seed 
certification; 10 laboratory tests for 
determination of bacterial ring .rot 
of potatoes; 578 plant specimens 
processed in plant disease ·clinics. 
Since most mercury-containing 
seed treatments are forbidden, a 
search \\'.as made for non-mercury 
seed treatment materials that 
would be effectiv.e for small grain, 
fl.ax and sorghum. . , 
Variety Testing. Performanc.e 
trials were conducted at seven loca-
tions with small grains; eight wi_th 
hybrid corn, one irrigated; and sev-
en with commerc~al grain sorghum 
hybrids, one irrigated . Total num-
ber of crops: 
Barley ... ··-· ···- .......... . 
Flax _ 
Oats ... . 
Rye ... _. ·-·· ..... 
Durum Wheat --······ -···· .. 
Spring Wheat . . ....... . 
Winter Wheat ... .. _ .. . 
Hybrid com ... 
Hybrid grain sorghum .. 
36 
8 
20 
26 
14 
4 
17 
16 
158 
50 
Seed Certification Service. Ap-
plications received for certification 
were for 30,580 acres with 29,856 
acres inspected w hich included 
845 fields and 412 producers. 
•• Acres 
Application ··-···· ···-···· ········ ··············-·· 30,580 
Ccrtined inspected acres 
Corn ······-··········-················ 235 
Sori:hum (Hybrid ) ·······-··· 20 
Sorghum 
(Open-Poll inated) . ........ 23 1 
Soybeans '···········-····-·······: 1,272 
HRW Whea t ········-·····-····· 1,088 
HRS W heat ................ ........ 4,313 
Duru m W heat ··········-····-·· 392 
Rye ···································-· 1,247 
Triticale •............. .... ............ 115 
Oats .........••• - ...................... 7,496 
Barley ······-··-······················ 1,220 
Flax •. ·········-······-·············· 4,472 
Proso Millet ········-········-···· 748 
Foxtail Millet ··-·················· 70 
Alfalfa ············--················ 265 
Whea tgrass ....................... . 382 
Switchgrass ··-········-·········· 22 
Side-Oa ts G rama ·-··-········· 12 
Green Necdlegrass ...........••• 4 
Creeping Meadow Foxtail • 49 
Kentucky Bluegrass ............ 2,260 
Trees ········--···-················ 5 
Production Inspected' Acres 
Corn ·················-···· ........ 3, 17 I 
Rejected Acres -···············-······ 767 
Cancel led Acres -···· -····· ........ 724 . 
Total Acres Inspected ·······-··-' 29,856 
Number of Fields .................. 845 
Number of Producers ······-···· 412 
Foundation Seed Stock Division. 
The 1970 contract production was 
from: · 
Acres 
Corn Single Cross 
( Dybvig and Wiles) ·-·· . 15 
Soybean ( Whipkey) ........ 12 
Sorghum ( Out-of-State -
Nebraska Foundation ) -· 6 
Grass ( Dean Sanderson ) .. 3 
Alfalfa ( Strain and 
Osmond ) __ ·-·- ............... 22 
Hard Red Spring Wheat 
( William Peterson ) ....... 40 
Oats ( Carpenter and 
Smeenk ) .. . .... .... ... ... 80 
Barley ( Aarestad ) . .... . 50 
. f) 
t ) 
~ ) 
Entomology - Zoology Depart-
ment. A total of 471 insect speci-
mens sent into the department were 
identified. County Extension offices 
have containers available for ship-
ping insects as well as suggestions 
for sh ippi!)g specimens to SDSU 
laboratories. For further informa-
tion contact: Entomology-Zoology 
Department, South D akota State 
University, Brookings, S. D . 57006. 
Soil' Testing Laboratory. A soil 
nitrate-nitrogen test was added to 
the tests available on request for 
farmers this year. This test makes it 
possible to better evaluate past 
management practices such as fal-
low, heavy applications of manure, 
past nitrogen, fertilizer additions, 
etc. and may become a m~ans of 
estimat.ing the possibility of N0:1 
pollution. .· 
Fertilizer recommendations were 
made on ~,274 samples from farm-
Prescribed or controlled burning may 
prove to be a useful tool in maintaining 
properly thinned stands of ponderosa 
pine . Note how the 6re is carried down 
the slope to prevent the 6re from creat-
ing its own up-draft and crowning out. 
The aim here is to reduce the insulating 
layer of pine needles which retard under-
story production and also to kill unwanted 
ponderosa pine seedlings. 
ers. This is a small increase in num-
bers over last yer.r. The fall sampl-
ing was much less than in previous 
years. 
Number of Samples by Month : 
July -------------------· ______ 103 
August ----···-··· ····------ 633 
September ---·-····-·.. 667 
October ------···-···-- ____ 900 
November __ ..... ___ __ 891 
December .... ---------- 548 
January ___ ......... __ 325 
February _ .... .. .... 968 
March _ __ .......... 1,572 
April . . __ .. ____ ----- 1,239 
May .. . ... ···--·-····- 342 
June .. . ····------- __ . 86 
Total ----····· --------······ 8,274 
Another 2,167 soil samples were 
tested from soil fertility research 
plots. 
The plant analysis program start-
ed a year ago was continued. Ap-
proximately 100 plant samples 
were sent to the laboratory for 
analysis by farmers. Over 3,000 
samples were tested from soil fer-
tility research plots. Plant analysis 
is especially important in diagnos-
ing of low levels of micro a nd St'C-
ondary elements as well as N, P, 
and K. 
Fertilizer experiments at outly-
ing locations and at sub-stations 
within the state were established to 
determine soil-test-plant-analysis 
fertilizer response relationships to 
various crops on major soil areas. 
Soil tests and p lant analysis p lay 
an impor.tant roll in evaluating soil 
productivity and serve as a guide 
for a well balanced soil fertil ity 
program. Additional information is 
available from: Soil Testing La bo-
ratory, Plant Sciences Department, 
SDSU, Brookings, S. O ak. 57006. 
Grazing pressure on interseeded Travois alfalfa has been 
found to not only reduce size and vigor but also the number 
of plants. per acre. In this photo note the lack of vigor and 
growth especially in the root· system of the grazed alfalfa 
plant on the left compared to the ungrazed plant on the right. 
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Proiects 
• 1n 
Progress 
· PROJECTS IN PROGRESS 
This list of projects, by deportment, 
is for the reporting period of July 1, 
1969 through June 30, 1970. 
AGRICULTURAL ENGINEERING 
H-291 Weather Information for Agri· 
culture ( NC-26. ) ( William F. Lytle. ) 
S-338 Drainage of Proposed Irrigated 
Soils in Oahe Unit. (Darrell W. De Boer ) 
( Termi~ated.) 
S-339 Cloud and Weather Study in Re· 
lation to Cloud Modification in Upper· 
Great Plains of the United States; Specifi-
cally Eastern South Dakota. ( William 
F. Lytle. ) 
S-395 Design and Organization of the 
Farm Feed Handling Center and Testing 
and Selection of Various Components. 
(H. H. DeLong) (Terminated. ) 
S-448 Grain Sorghum and Com Har-
vesting. ( Paul K. Turnquist ) ( Terminat-
ed.) 
H-474 Livestock, Poultry and Human 
Environmental Studies. (Mylo Hellick-
son, Cooperative. ) 
S-483 Farmstead Electric Power Use 
and Safety. ( Mylo Hellickson.) 
· S-536 Application and Development of 
Principles and Methods for the Applica-
. tion of Anhydrous Ammonia to Crass-
lands. ( Clarence Johnson. ) 
H-562 Drainage Investigations of an 
Oahe Unit Soil. ( Darrell De Boer.) 
S-563 Development of Saline-Water 
Balance Mathematical Model. ( Darrell 
De Boer.) 
S-564 Development of Principles and 
Prototype Components for Greater Com-
fort and Efficiency of Tractor Operators. 
( Paul K. Turnquist.) 
H-565 Climatic Resources of the North 
Central Region ( RRF NC-94.) ( William 
F. Lytle. ) 
S-977 Agricultural Engineering Re-
search Farm. ( Thomas M. Klosterman. ) 
WRI Project A-017-SDak Evaluation 
and Functional Operation of Irrigation 
Systems. ( Delvin Brosz.) 
WRI Project A-020-SDak Significance 
of Rainfall in Salt and Sodium Accumula-
tion Under Irrigation. (John Madden.) 
WRI Project A-023-SDak Investigation 
of T ime Parameter of Watersheds. (Wit-
liam F. Lytle and Shu Tung Chu.) 
WRI Project A-025-SDak Pollution 
Potential of Runoff from Livestock Feed-
ing Operations. (John R: Anderson, 
James N. Dombush and John Madden. ) 
ANIMAL SCIENCE 
H-124 Inbreed ing l inecrossing and 
Selection Within the Hampshire, Duroc 
and Yorkshire Breeds. (J. Walte"rs 
McCarty. ) (Terminated. ) 
H-167 The Improvement of Beef Cat-
tle Through Breeding. ( NC-1. ) ( Chris-
tian A. Dinkel. ) 
S-212 Nutritional Requirements for 
Sows. ( Richard C. Wahlstrom.) 
H-251 Protein and Amino Acid Studies 
with Growing-Finishing Swine. (Richard 
C. Wahlstrom. ) 
H-261 Improving Acceptability, Stabil-
ity and Util ization of Poultry Products. 
( NCM-40. ) (C. Wendell Carlson.) (Ter-
minated. ) 
H-381 Amino Acid Requirements 0£ 
Turkeys. (C. Wendell Carlson. ) (Term-
inated. ) 
H-382 Feed Additives for Poultry. 
( Edmund Guenthner. ) (Terminated. ) 
H-383 Amino Acid Requirements of 
Laying Hens. (C. Wendell Carlson. ) 
(Terminated.) 
S-418 Irrigated Crass Investigations on 
the Belle Fourche Project. (F. Robert 
Cartner. ) 
MS 452 Relationship of Soil Character-
istics and Vegetation on Recent Estab-
lishment of Ponderosa Pine in the Grass-
lands of the Black Hills. ( F. Robert Cart-
ner and Everett White, Plant Science, 
cooperative.) (Revised. ) 
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H-459 Predicting and Improving the 
Fertility of Male Farm Animals. (Travis ,~ ,", 
Rich. ) . Tr 
S-460 Confinement Rearing of Sheep. 
( Leon F. Bush. ) 
H-485 Crowing and Finishing Beef 
Cattle on Pasture. ( Lawrence B. Embry. ) 
H-486 Growing and Finishing Feedlot 
Heifers. ( Lawrence B. Embry.) 
H-487 Estrus and Control and Induced 
Twinning of Beef Cattle . ( Travis Rich. ) 
H-494 Nature and Utilization of Gene-
tic Variation InAuencing Economic 
Traits in the Fowl. (NC-89.) (Walter C. 
Morgan. ) 
S-495 In.fluence of Mating and Man-
agement Systems on the Performance of 
Beef Cows and Calves. ( A. Lowell Sly-
ter. ) 
S-496 Management of Weaning Feats 
at 30 and 180 Days of Age. ( Paul H . 
Kohler. ) 
H-497 1n'Auence of Carcass Maturity 
and Marbling on the Physical and Chem-
ical Characteristics of Beef. (William J. 
Costello. ) · 
S-498 Evaluation of Ration Ingredients 
and Methods of Feeding Swine. ( Richard 
C. Wahlstrom. ) 
S-499 Roughage Utilization by Rumin-
ants. ( L. D. Kamstra.) 
S-509 Alkaline Buffers with Corn Sil-
age and High Concentrate Rations for 
Beef. ( Lawrence 8. Embry.) 
H-510 Utilization of Nonprotein Nitro-
gen ( NPN) Compounds by Beef Cattle 
and Sheep. ( Richard M. Luther.) ) ))-
H-511 Fcrmentative and Synthetic 
Activity of Rumen Microorganisms. 
( Richard M. Luther. ) ( 1'erminated.) 
H-512 Feed Processing and Storage for 
Beef Cattle and Sheep. ( Lawrence B.· 
Embry.) . 
H-51:J Pork Quality: Its Relationship 
to Production, Carcass and Palatability 
Traits. ( William J. Costello.) 
H-514 Characterization .of Rachito· 
genie Activity in Soybeans. ( C. Wer:idell 
Carlson and 0. E. Olson, Station Bio-
chemistry, cooperative.) 
S-538 Intensity of Crazing and Flush-
ing Studies with Sheep. ( James K. Lewis.) 
(Terminated.) 
S-539 Effect of Summer Range Condi-
tion and Winter Supplementation on 
Herbage and Livestock Production. 
(James K. Lewis.) 
S-540 Procedures for Controlling Jn. 
sects Affecting Livestock. (Paul H. 
Kohler. ) 
BACTERIOLOGY 
H-411 Farm Animal Waste Disposal 
and Pollution Control. (Paul R. Mid-
daugh.) (Terminated and replaced by H-
542. ) 
S-412 Study of the Epizootic Hemor-
rhagic Diseases of White-Tailed Deer. 
( C. C. Parikh. ) 
H-445 Bacteriological Hazards of Mar- 7 } 
ket Quality Foods. ( Paul R. Middaugh. ) 
H-493 To Determine Effects of East-
ern and Western Encephalitis Viruses on 
Pheasants. ( C. C. Parikh.) 
~ ) 
H-519 Sign i6cance of Non-Symbiotic 
Nitrogen-Fixing Bacteria in Soil. (R. M. 
Pengra.) 
H-530 Bacterial Growth Yields from 
Synthetic Organic Compounds. ( G. J. 
Prochazka.) 
H-542 Animal Waste Management 
with Pollution Control. ( Paul R. Mid-
daugh.") · 
WRI Project A-0.19-SDak Bacteriologi-
cal Water Quality Analyses of Methods 
for Detect ing Fecal Pollut ion. (Paul R. 
Middaugh.) 
BOT ANY-BIOLOGY 
S-426 Study of Somatic Cells of Higher 
Plants by Means of Tissue Culturing 
Techniq ues. ( David ) . Holden.) 
S-549 The Genetic Effects of Ethyl 
Methanesulfonate on the Tomato. 
( Richard H. Whalen.) 
S-550 The Inheritance of Resistance to 
Some Virus Diseases in Maize. ( Richard 
H. Whalen. ) · 
ECONOMICS 
H-488 Analysis of Grain Marketing and 
Farm Supply Merchandising in Farm 
Centers of South Dakota. ( Arthur B. 
.Sogn.) 
S-489 Economic Analysis of Irrigatior 
Systems Applicable to the Northern 
Plains. ( Gordon D. Rose.) 
H-490 Agricultural & Public Policy 
Implications of Transitions of South Da· 
kota Farmers to ~on-Farm Employment. 
( Howard A. Gilbert, ) 
S-502 Farm Corporations-Their Pos-
sible. Role in Solving the Farm Tenure 
Problem of Gaining and Maintaining 
Control Over Land and Other Resources. 
( Russell L. Berry. ) 
H-504 Impact of Structural Changes in 
Agriculture on Credit Needs and Avail· 
ab ility in South Dakota. ( Herbert R. Al-
len.) 
H-532 Factors Affecting the Role of 
Farmers and Ranchers in Livestock Mar-
keting. ( Raymond O. Gaarder.) 
H-533 Egg Prices in South' Dakota. 
( Wm. Kohlmeyer. ) 
H-534 An Econometric Model of the 
South Dakota Economy. ( Gordon D. 
Rose.) 
S-535 Impacts of Institutions and 
Government Policies on Arca and Com· 
munity Development in South Dakota. 
( Gordon D. Rose.) 
L ENTOMOLOGY- ZOOLOGY 
H-288 Investigations of the Alfalfa In-
sect Situation in South Dakota. ( Robert 
J. Walstrom. ) · 
H-37 4 Insecticidal Residues. ( Robert 
J. Walstrom. ) (Terminated. ) 
S-406 Survey Entomologist. ( Philip A. 
Jones. ) 
H-447 The Absorption, Ut il ization and 
Excretion of L ipids hy Parasitic llel-
minths. ( Algirclas Greichus. ) ( Terminat-
ed . ) 
11-456 Absorption, Placental T ransfer 
and Utilization of I ron Compounds by 
Swine. ( Robert N. Swanson.) 
H-469 A Study of the Parasites of 
Grasses of South Dakota. (Burruss Mc· 
Daniel. ) (Terminated. ) 
H-473 Body Tissue Distribution of Am-
monia Loads and Embryonic Mortality. 
( Michael Roller.) 
S-505 Corn Root worms. ( Ph ilip A. 
Jones. ) 
H-506 Fly Control on L ivestock. ( Ed-
ward U. Balsbaugh, Jr. ) 
H-507 Pesticide 'Residues and Parasites 
in Big Game Animals. (Ernest J. Hug-
ghins. ) 
H-522 Greenbugs on W heat and Sorg-
hum. ( Phil ip A: Jones.) 
H-552 Physiology of Ascaris Lumbri-
coides. ( Algirdas Greichus.) 
H-553 Insects Affecting Grasses in 
Western South Dakota. (Burruss 
McDaniel. ) 
H-557 Insecticidal Residues. ( Robert 
J. Walstrom.) 
DAIRY SCIENCE 
H-184 Improvement of Dai.ry Cattle 
T hrough Breeding. (Howard H. Voel-
ker. ) 
S-405 Analysis of Dairy Products. 
(Roscoe J. Baker.) 
H-461 Relat ionsh ips Between Dietary 
Minerals and Ut ilization of Forage Crops. 
( Howard H . Voelker. ) (Terminated. ) 
H-500 Polar L ip ids in Dairy a nd Reial· 
ed Foods. (John G. Parsons.) 
H-501 New and Modi6ed Dairy Foods. 
( Kenneth R. Spurgeon. ) 
H-515 Whey Utilization in Dairy Cat-
tle. ( David J. Sch ingoethe.) 
S-541 Growth Inhibitors in Soybeans. 
( David J. Schingoethe.) 
HOME ECONOMICS 
H-261 Improving Acceptability, Sta-
bility and Utilization of Poultry P roducts 
(Cooperative.) ( NCM-40. ) ( E lizabeth 
Rust.) (Terminated.) 
S-337 Carpet Qualities. ( Lillian O. 
Lund. ) (Terminated. ) 
S-429 Fabrics and Water Problems. 
( Lillian O. Lund. ) 
S-439 Fat and Fatty Acid Consumption 
and Blood Lipids. ( Louise Guild. ) ( Ter-
minated. ) 
S-464 Clothing Buying Practices of 
Young Adult Women. ( Lill ian O. Lund. ) 
(Terminated. ) 
H-468 End-Use Performance of Sheet-
ings. ( Lill ian 0. Lund and Cora Sivers. ) 
S-479 Use of Pheasants in Promoting 
South Dakota Tourism. ( Frances M. 
Hettler. ) 
J-1.578 The Utilization of Wheat and 
Wheat Produl"ts. ( Elizabeth Rust. ) 
S-577 The Effect of Various Levels and 
Compounds of Supplemental Iron on the 
lliood Levels of Iron of Young Women 
on a Sclf-Sclcctecl Diet. ( E lizabeth 
Rust. ) 
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HORTICULTURE-FORESTRY 
H-174 Collect ing, Preserving, Catalog-
ing, Propagating ancl Testing of Fruit 
Plants Having Potential Genetic Value. 
( Ronald M. Peterson.) 
MS-420 Establishment of Tree Plant-
ings to Enhance Recreat ional Potential of 
Selected Sites. ( Paul Collins.) ( Termi-
nated. ) ' 
H-450 Breeding and Cultural Pract ices 
to Aid Production of Vegetables in South 
Dakota. ( Paul Prashar.) 
S-475 Selection and Propagation of 
Woody Plants for the Northern Plains. 
(Dale · Herman. ) 
S-476 Campus Landscape Design. 
( LeRoy Johnson. ) 
H-523 Developing Improved Tomatoes 
for Home and Commercial Product ion in 
Sou th Dakota. ( Paul Prashar.) 
S-524 Selection of Adapted Species and 
Strains of Trees and Shrubs for the 
South Dakota Farmers. ( Paul Collins.) 
S-525 Effect of Spacing on the Survival, 
Growth and Effectiveness of Windbreaks 
in South Dakota. ( Paul Collins.) 
S-526 Improving F loral Crop Produc-
tion and Management. ( David Adams. ) 
S-572 Establishing Tree Plantings 
Along Missouri River Reservoirs to En-
hance Recreational Sites. (Replaces MS· 
420. ) ( Paul Collins.) (Terminated.) 
H-528 Developing Improved Fruit 
Var ieties arid Cultural P ractices for South 
Dakota. ( Ronald Peterson. ) 
MS-551 Ecological Succession on Mis-
souri River Reservoirs to Deve.lop Forest 
Recreation. ( Replaces MS-420 and S-
527. ) 
PLANT SCIENCE 
H-25 Breeding and Testing of Oats, 
Flax and Rye for South Dakota Condi-
tions. ( D. L. Reeves.) 
H-32 Weeds and Weed Control. (W. 
E. Arnold. ) 
H-61 Breeding and Testing Forage 
and Crain Sorghums and Sudangrass. 
( A. O. Lunden.) 
H-66 Breeding of Super ior Field Corn 
H ybrids. ( D. B. Shank. ) 
H-148 Soybean Breeding and Soybean 
and Oilseed Production. ( A. O. Lunden. ) 
H-181 Breeding and Test ing Wheat. 
(D. G. Werts. ) 
S-183 The Surveying of Soils in South 
Dakota. (F. C. Westin.) 
S-185 Disease Resistance in Maize. 
(C. M. Nagel. ) 
H-230 Incidence, Development and 
Control of Alfalfa Diseases. ( G. Semen-
iuk.) 
S-250 Inter·rclat ionsh ips Between Fun-
gi and Nematodes Paras.itizing the Gram-
ineac. ( C. J. Mankin.) 
S-256 Cultural Practices for Improving 
the Efficiency and Stability of Crop Pro· 
duction in South Dakota. ( F. E. Shu-
beck. ) 
S-276 Epiphytology of Flax, Oats and 
Barley Diseases. (J. Otta.) 
S-292 Control of Diseases Affecting 
Shelterbelts, Forests and Shade Trees in 
South Dakota. ( C. M. Nagel.) 
S-303 Breeding and Testing of Barley 
for South Dakota and Upper Midwest 
Conditions. ( P. B. Price. ) 
H-346 Soil Moisture Evaporation and 
Its Control. ( M. L. Horton.) 
H-353 The Biology and Control of 
Wheat Pathogens. ( G. W. Buchenau.) 
S-367 Physiological Investigations in 
Flax. ( C. D. Dybing.) 
S-375 Nematode Diseases of Plants 
and Their Control. (J. D. Smolik.) 
S-401 Foundation Seed Stocks Divi-
sion. (G. W. Erion, J. B. ·weber.) 
S-402 Seed Certification. (J. D. Col-
burn.) 
S-403 Seed Testing. ( R. C. Kinch.) 
S-404 Variety Testing. (J. J. Bonne-
mann.) 
S-409 Characterization of Range Soil 
Group Used in Range Site Classification. 
( E. M. White.) 
S-427 Development and Improvement 
of Laboratory Methods for Determining 
Forage Quali ty. (J. G. Ross and L. D. 
Kamstra, Animal Science, cooperating.) 
S-467 Mycotoxins in Livestock Feeds. 
( G. Semeniuk and C. Wendell Carlson, 
Plant Science, cooperating.) 
S-517 Crop and Soil Management with 
and without Supplemental Water. (P. D. 
Evensen, L. 0 . Fine.) 
H-518 Nutrient Enrichment of Waters 
by Soils and Sediments. ( E. M. White. ) 
H-520 Cereal and Forage Crop Virus 
Diseases, Their Identity, Effecf and Con-
trol. ( W. S. Gardner. ) 
H-545 The Breeding and Testing of 
Superior Grasses Adapted to South Da-
kota. (J. G. Ross. ) 
H-546 Forage Legume Genetics, 
Breeding, and Management. ( M. D. 
Rumbaugh. ) 
H-547 Mineral Content of Bread 
Wheats Produced in South Dakota-Lev-
els and Factors Affecting. ( L. O. Fine.) 
H-548 Investigation of Heterosis Dur-
ing the Gametophyte Generation of Auto-
tetraploid Plants. (M. D. Rumbaugh, 
joint with Botany-Biology, R. H. Wha. 
'len.} - -
H-558 Protein Separations by Visual 
Protein Reference Boards. ( R. C. Kinch. ) 
H-567 Nucleic Acid and Protein Syn-
thesis in Winter Cereal Seedlings During 
and Following Cold Acclimation. (D . G. 
Kenefick. ) 
S-568 Efficiency of Beef Cattle Produc-
tion in South Dakota with Various Meth-
ods of Land Use and Cattle Management. 
( C. R. Krueger. ) 
S-570 Development of Soi.I Testing 
Procedures and a Soil Testing Program 
for Determining the Soil Fertility of 
South Dakota: ( P. L. Carson. ) 
S-954 Plant and Soil Science, High· 
more. ( F. Holmes. ) 
S-960 Plant Science Administration. 
( R. A. Moore. ) 
S-970 Northeast Research Farm. ( Q. 
S. Kingsley. ) 
S-971 Research Substation, Presho. (H . 
A. Geise.) 
S-979 Plant Science Farm. ( H. Lund .) 
3060 Collection of Native Warm Sea-
son Grasses in South Dakota. (James G. 
Ross. ) 
WRI Project A-026-SDak. Increasing 
Water Utilizat ion Efficiency of a Pasture 
Grass by Increasing Aftermath Through 
Plant Selection. ( James G. Ross. ) 
WRI Project 8-004-SDak. Salinity 
Above a Water Table as Affected by 
Rainfall and Irrigation. ( Maurice L. 
Horton and Darrell W. De Boer.) 
RURAL SOCIOLOGY 
H-449 The Effect of and Adjustment to 
Social Change in South Dakota Commun-
ities. (Robert M. D imit. ) (Terminated. ) 
H-454 The Anatomy of Decision Mak: 
ing as it Relates to Occupational and Ed-
. ucational Choices and Actions of Rural 
Youth. ( Robert M. Dim it.) 
S-516 An Examination of Social Insti-
tutional Aspects of Human Behavior 
Which Affect Natural Resources Use, 
Development, and Conservation in South 
Dakota. ( Donald R. Field. ) 
H-529 Characteristics of Low Income 
F amilies in Eastern South Dakota. ( Mar-
vin P. Riley. ) 
STATION BIOCHEMISTRY 
S-407 Analytical Services. (George F. 
Gastler. ) 
S-424 Urinary Calculi of Cattle and 
Sheep. (Royce J. Emerick and Lawrence 
B. Embry, Animal Science, cooperating. ) 
S-471 Survey of Chemical Biocides in 
the Lake Poinsett Ecosystem. (Yvonne 
Greichus. ) (Terminated. ) 
H-508 Biochemistry of Selenium. 
( Ivan S. Palmer, Andrew W. Halverson 
and C. Wendell Carlson, Animal .Science, 
<.'OOperat ing. ) 
VETERINARY SCIENCE 
H-803 Enter ic Diseases of Young Ani-
mals. (W. E. Bailie and E. J. Bicknell. ) 
H-804 Pathogenesis of Bovine Mastitis. 
( C. A. Kirkbride. ) • ' 
H-805 Reproductive Diseases of Live-
stock. (C. A. Kirkbride and E. J. Bick-
nell. ) 
H-806 Diseases in South Dakota Chick-
en Layer Flocks. ( E. J. Bicknell, coopera-
tive with Animal Science, Poultry Unit.) 
(Terminated. ) · 
WILDLIFE AND FISHERIES 
SCIENCES 
H-438 Relationship of Insecticides to 
Pheasants in South Dakota. (Donald R. 
Progulske. ) 
S-521 Movement, Behavior and Acti , 
vities of the Ringnecked Pheasant. ( Don-
ald R. Progulske. ) 
S-555 Management of Farm Ponds in 
South Dakota for Fish Production. (John 
C. Nickum. ) 
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S-913 Cooperative Wildlife Research 
Unit, State Counterpart Support Funds. 
(Raymond L. Linder, leader; Robert B. 
Dahlgren, assistant leader.) 
S-914 Cooperative Fisher ies Unit, State 
Counterpart Support Funds. ( Donald C. 
Hales, leader; Richard L. Applegate, as· 
sistant leader.) 
A Food Habits Study of White-tailed 
Deer in the Southern Black HiJls. Fund-
ed: South Dakota Cooperative Wildlife 
Research Unit. (Raymond L . Linder.) 
Populat ion Dynamics of Mourning 
Doves in South Dakota Funded through 
South Dakota Cooperative Wildlife Re-
search Unit by Bureau of Sport Fisheries 
and Wildlife. (Raymond L. Linder and 
Robert B. Dahlgren. ) 
Life History and Ecology of the Black-
footed Ferret in the W ild. Yunded 
through South Dakota Cooperative Wild-
life Research Unit and United States Na-
tional Park Service. ( Raymond L. Lin-. 
der.) 
Dieldrin ~ffects on Pheasant Repro-
duction and Behavior. Funded through 
South Dakota Cooperative Wildlife Re-
search Unit. ( Robert B. Dahlgren.) 
Use of Electrophoresis to Determine 
Sub-Populat ions of Pheasants in Soµth 
Dakota. Funded through Cooperative 
Wildlife Research Unit. (Robert B. Dahl-
gren.) 
Evaluation of Chemosterilants as Re-
productive Inhibitors of Raccoons in 
Eastern South Dakota. Funded through 
Cooperative Wildlife Research Unit. 
( Raymond L. Linder.) 
Effects of Dieldrin on ~ocial Hierarchy 
in Pheasants. Funded through South Da: . 
kota Cooperative W ildlife Research Unit. 
(Raymond L. Linder. ) 
Pheasant Use of State-Owned and 
Managed Areas. Funded through Sout~ 
Dakota Cooperative Wildlife Research 
Unit. (Raymond L. Linder.) 
An Evaluation of Fish Shelters in Lake 
Poinsett. Funded through South Dakota 
Cooperative Fishery Unit. (Donald C. 
Hales.) 
Food Selectivity of the Black Bullhead 
in Lake Poinsett. Funded through South 
Dakota Cooperative Fishery Unit. 
( Richard L. Applegate.) 
Nutrient transport in the Big Sioux 
River-Lake Poinsett Complex. Funded 
through South Dakota Cooperative Fish-
ery Unit. ( Richard L. Applegate.) 
Benthos Population of Lake Poinsett. 
Funded through South Dakota Coopera-
tive Fishery Unit. (Donald C. Hales.) 
Effects of Dieldrin on Hand Capture 
of Pheasants. Funded through South Da-
kota Cooperative Wildlife Research 
Unit. ( Robert B. Dahlgren.) 
Effects of Polychlorinated Bipheynls 
on Reproduction of Penned Pheasants. 
Funded by South Dakota Cooperative 
Wildlife Research Unit. (Robert B. Dahl· 
gren. ) 
WRI Project B-002-SDak. Chemical, 
Physical and Biological D ynamics of 
Northern Prairie Lakes. (John C. 
Nickum and Yvonne A. Greichus.) 
~::: r,v/ 
• 
Publications 
---AGRICULTURAL ENGINEERING---
Chisholm, T. S. and P. K. Turnquist. A Method for 
Characterizing Agricultural 'Fractor Noise in 
Terms of Acoutsic Power and Directivity. Trans. 
of the ASAE, Vol. 13, No. 1, pp. 148-150, 1970. 
Chu, S. T . and ·D. L. Moe. The Appropriate Grade of 
a Gated Pipe. Paper ro. 70-214 (presented at 
Summer Mtg. of "Am. Soc. of Agric. Eng. at Min-
neapolis, Minnesota). 
--. See Lytle, W. F. 
DeBoer, D. W. Aerial Photography and Flood Dam-
age to Crops. Iowa Farm Sci. 24:3-5, 1969. 
--. Flood Hydrology of Watersheds with Depression-
al Storage. Unpublished Ph.D. dissertation, Lib., 
Iowa State Univ. of Sci. and Tech., Ames, Iowa, 
1969. 
-- and H.P. Johnson. Drainage Hydrology of Depres-
sional Area Watersheds. ASAE Papers 69-737, 
Chicago, Il l., Dec. 1969. 
--. See Johnson, H.P. 
--. See Schwab, G. 0. 
Dornbush , J. and J . Madden. Feedlot Pollution: A 
Solvable Problem? South Dakota Farm & Home 
Research, Spring 1970. 
-- and --. Seek Data in Feedlot Research. South 
Dakota Farm & Home Research, Spring, 1970. 
Gustafson, D. W., W. F. Buchele and C. E. Johnson. 
Combine Header for Rowless Corn. ASAE Paper 
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mation from Callus Tissue of Sorghum. Plant 
Physiology Vol. 45:362-364, 1970. 
--. See Holden, 0. J. 
i\ lcMullen, C . R. A Study of the Relationship Between 
Certocystis ulmi and Elm Callus in vitro. MS 
thesis, 1970. 
Peterson , R. Effeets of 2-Chloroethylphosphonic Acid 
on Bud Vascularization in Sorghum halapense L. 
MS thesis, 1970. 
Roster, R. Factors Influencing Asexual Spore Forma-
tion by Ceratocystis ulmi. MS thesis, 1970. 
- -, D. J .. Holden and J. Martin. A Substance in Elm 
Wood that Induces the Production of Asexual 
Fruiting Bodies in the Dutch Elm Fungus. Proc. 
S. D. Acad. Sci. (Abstr.), Vol. 48, 1969. 
Vetter, R. J., D . J. Holden and R. Albrechtsen. Effect 
of 2, 3, 5- Triiodobenzoic Acid on Flax. Crop Sci. 
10:228-232, 1970. 
Mushroom Lovers . . . soon you may have method to 
grow them at home. South Dakota Farm & Home 
Research, Summer 1969. 
------DAIRY SCIENCE------
Baker, R. J. See Parsons, J. G. 
Dash, S. K., M. J. Owens and H. H. Voelker. Effects 
of Feeding Leptaden to Dairy Cows. (Abstr.), J 
Dairy Sci. 53:683, 1970. 
--. See Voelker, H. H. 
Dracy, A. E., L. F. Bush and V. G. Ellerbruch. Radio · 
Sonde for Measuring Respiratory Patterns in Un-
restrained Animals. (Abstr.), J Dairy Sci. 53:650, 
1970. 
--, A. J. Kurtenbach and L. F. Bush. Pressure Pat-
terns within Bovine Rumen. J Dairy Sci. 52:913, 
1969. 
Fales, P. A. The Effect of Harvesting and Storage 
Methods on Chemical Composifion and In Vitro 
Digestibility of First Cutting Alfalfa Hay. MS 
thesis, 1970. 
--, D. J. Schingoethe, P. E. Stake and N. A. Jorgen-
sen. Effe~t of Harvesting and Storage Methods on 
Chemical Composition and In Vitro Digestibility 
of First Cutting Alfalfa Hay. (Abstr.), J Dairy Sci. 
53:676, 1970. 
Jorgensen, N. A. See Fales, P.A. 
--. See Jorgenson, L. J. 
Jorgenson, L. J., N. A. Jorgensen, D. J. Schingoethe 
and M. J. Owens. Indoor Versus Outdoor Calf 
Rearing at Three Weaning Ages. J of Dairy Sci. 
53:813, 1970. 
--, N. A. Jorgensen, D. J. Schingoethe, and M: J. 
Owens. Indoor vs. Outdoor Housing? ... about 
equal for calves. South Dakota Farm & Home 
Research, Summer 1969. 
Kleen, E. J. Abnormal Milk Evaluations in Eastern 
South Dakota Milk Plants and Dairy Herds. MS 
thesis, 1970. 
-- and J. 0. Young. Dairy Sanitation Practice~, FS 
467, Coop. Ext. Serv., SDSU, 1969. 
Kueker, W. L., W. L. Tucker, H. H. Voelker. The In~ 
Auence of Artificial Insemination in Three Mid-
~ es·tern States. A. I. Digest, 1970. 
. Kurtenbach, A. J. (Electrical Engineering). See Dracy, 
A.E. 
Mohanty, G. P. See Voelker, H. H. 
Owens, M. J. See Dash, S. K. 
--. See Jorgenson, L. J. 
--. See Stake, P. E. 
--. See Voelker, H. H. 
Parsons, J. G., R. J. Baker and D. J. Schingoethe. Ef-
fect of High Grain-Limited Roughage Rations on 
the Flavor of Milk. (Abstr.), J Dairy Sci. 53:664, 
1970. 
Ripley, R. L. Effect of Days Open on Lactation Pro-
duction. MS thesis, 1970. 
--, W. L. Tucker and H. H. Voelker. Effect of Days 
Open on Lactation Production. (Abstr.), J Dairy 
Sci. 53:654, 1970. 
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Seas, S. W. and K. R. Spurgeon. Develop Low-Fat 
Dairy Spread. Am. Dairy Rev. 32:22, o. 6, 1970. 
Schingoethe, D. J. See Fales. P.A. 
--. See Jorgenson, L. J. 
--. See Parsons, J. G. 
Spurgeon, K. R. See Seas, S. W. 
Stake, P. E. and M. J. Owens. Comparative Feeding 
of Male Sterile High-Sugar and Regular Dent 
Corn Silages. (Abstr.), J Dairy Sci. 53:677, 1970. 
--. See Fales, P. A. 
Voelker, H. H ., S. Dash and M. J. Owens. Field Losses 
in Alfalfa Puring Drying for Haylage and Hay. 
(Abstr.), J Dairy Sci. 53:677, 1970. 
--, and G. P. Mohanty. Comparisons of Good Quality 
and Molded Alfalfa Hays-Effects of Composition, 
Rumen Protozoa, Volatile Fatty Acids, Digestibil-
ity and Feeding Responses with Dairy Steers. Proc. 
S. D. Acad.' Sci. 48:82, 1969. 
- ·-. See Dash, S. K. · 
--. See.Kueker, W. L. 
--. See Ripley, R. L. 
--. See Young, C. W. · 
Young, C. W., W. J. Tyler, A. E. Freeman, H. H. Voel-
ker, L. D. McGi1liard and T. M. Ludwick. In-
breeding Investigations with Dairy Cattle in the 
North Central Region of the United States. NCR 
191, (Tech. Bui. 266, U. of Minn.), 1969. 
Young, J. 0. S~eKleen, E. J. 
------ECONOMICS------
Allen, H. R. Beef Cattle Ranching in Central 
·South Dakota. South Dakota Farm & Home Re-
search, Summer 1969. 
Beck, R. L. South Dakota Livestock Auction Markets . . 
South Dakota Farm & Home Research, Winter · 
1970. 
-- and D. :rs:. Bendt. An Economic Analysis of Live-
stock Auctions in S. D. B 560 Ag. Exp. Sta., SDSU, . 
1969. 
-- and L. G. Traub. Factors Associated "~ith Se~son-
al Marketing of Manufacturing Milk in Eastern 
South Dakota. B 563 Ag. Exp. Sta. SDSU, 1969. 
-- and --. Seasonality of Marketing Maufacturing 
Milk South Dakota Farm & Home Research, 
Winter 1970. 
Bierman, L. A~' Economic Analysis of Some Aspects 
of Medical Service Availability in Northwest 
South Dakota. Unpublished MS thesis, 1969. 
-- and M. J .. Powers. Ambulance Services in North-
west South Dakota. B 569 Ag. Exp. Sta., SDSU, 
1970. 
--. See Powers, M. ). 
Fischer, . Am. Economic Analysis of Farm and Area 
Effects From Development of Irrigation Potential 
on Terrace Soils in Brookings County, South Da-
kota. Unpublished MS thesis, 1969. 
Kettering, D. L. An Economic Analysis of the Brook-
ings Study Area. Unpublished MS thesis, 1970. 
Lee, Chong Hak. Factor Analysis as a Tool in Identify-
ing Some Factors Affecting the Structure of the 
Fluid Milk Processing in South Dakota. Unpub-
lished MS thesis, 1969. 
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• 
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Powers, M. J. and L. Bierman. An Economic Analysis 
of Some Factors Relating to the Supply and De-
mand of Medical Services in orthwest South 
Dakota. B 568 Ag. Exp. Sta., SDSU, 1970. 
-- and --. Economic Considerations Relating to Sale 
of Municipal Utilities. B 564 Ag. Exp. Sta., SDSU, 
1969. 
-- and --. 'Some_ Economic Considerations Relating 
to Sale of Municipal Utilities. B 564 Ag. Exp. Sta., 
SDSU, 1969. 
--. See Bierman, L. 
--. See Sogn, A. 
Raeder, A. Some Factors Affecting the Growth of 
Grain Elevators in South Dakota. Unpublished 
·MS thesis, 1969. 
--. See Sogn, A. 
Sanderson, J. T. See Ullrich, E. 0. 
Schwab, G. See Powers, M. J. 
Sogn, A., A. Raeder and M. J. Po'wers. Grain Elevators 
of South Dakota and Associated Farm Supply 
BusiAesses-Soine Factors Affecting the Growth 
an<l Future Prospects. B 572 Ag. Exp. Sta., SDSU, 
1970. 
Traub, L. B, See Beck, R. L. 
Ullrich, E. 0. and J. T . Sanderson. Effect of Alterna-
tive Wheat and Feed Grain Prices on Optimum 
Farm Plans and Income, North Central South 
Dakota (Campbell, Edmunds, McPherson, and 
Walworth Counties). B 561 Ag. Exp. Sta., SDSU, 
1969. 
-- and --. Effect of Alternative Wheat and Feed 
Grain Prices .on Optimum Farm Plans and Income 
in North Central South Dakota (Faulk and Potte r 
Counties. B 562 Ag. Exp. Sta., SDSU, 1969. 
-- and --. Effect of Alternative Wheat and Feed 
Grain Prices on Optimum Farm Plans and Income 
in Central South Dakota (Hughes and Sully Coun-
ties). B 570 Ag. Exp. Sta., SDSU, 1970. 
Wolff, M. W. An Economic Analysis of Selected Irri-
gation Systems Applicable to the Eastern Mis-
souri Slope Area of South Dakota. Unpublished 
MS thesis, 1970. 
Federal Public Land Laws and Policies Relating to 
Intensive Agriculture, 7 vols. Mimeo. April 30, 
1969. 
I- Federal Public Land Laws and Policies Relating 
to Intensive Agriculture (including brief sum-
mary). Max Myers and Russell L. Berry. 
11- Federal Public Lands: Their Disposal and Per-
mitted Use, 1934-67. Max Myers, Roy Bodin, 
and W. Folkerts. 
UJ-Federal Public Lands: Economics of Farm Size 
in Western United States. Russell L. Berry and 
W. Folkerts. . 
IV-Federal Public Lands Suited for Intensive Agri-
culture to Western United States. F. C. West-
in and E. J. Daniel. 
V-Federal Public Lands: Their Potential Contribu-
tion to Food and Fiber Needs, 1980-2000, Rus-
sell L. Berry. 
VI-Federal Public Lands: Probable Effects of New 
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Cropland on Local and Regional Economics in 
Western United States. Canute Johnson and 
Russell L. Berry. 
VII-Federal Public Lands: Goals, Issues and Alter-
natives. Russell L. Berry and Paul O'Rourke. 
---ENTOMOLOGY-ZOOLOGY-- --
Alleman, G. A. See Balsbaugh, E. U. 
Ealsbaugh, E. U., G. A. Alleman, B. H. Kantack and 
W. L. Berndt. Aerial Application of ULV Organ-
ic Phosphate Insecticides for Controlling Live-
stock Insect Pests. J Econ. Ent. 60:548-551, April 
1970. 
Boddicker, M. L . and E. J. Hugghins. Helminths of 
Big Game Mammals in South Dakota. J Parasitol. 
55(5): 1067-1074, 1969. 
·-- and --. Parasites of White-Tailed and Mule Deer 
in S. D. Proc. of S. D. Academy of Sci. 48:47-57, 
1969. 
--. See Knudtson, \V. U., Vet. Sci. 
Coffman, C. C. See McDaniel, B. 
Hugghins, E. J. Preliminary Report on Some Trema-
todes of Fishes from South America. Abstract No. 
193, Program and Abstracts, 44th Ann. Mtg. Amer. 
Soc. Parasitologists, 1969. 
--. Roundworms and Tapeworms in ·wild Game Ani-
mals of South Dakota. South Dakota Farm & 
Home Research, Summer 1969. 
- -. See Boddicker, M. L. 
Jones, P.A. Invading Green Bugs May Reveal Answers 
to Puzzling Questions. South Dakota Farm & 
Home Research, Summer 1969. 
--. See Walstrom, R. J. 
McDaniel, B. The Armoured Scales of Texas, Part 
Ill. Southwestern Naturalist 14:411-440, 1970. 
-- and C. C. Coffman. The Bat Mites of the U. S. 
(Acarina: Listrophoridea). Proc. Helm. Soc. Wash. 
37: 223-239, 1970. 
- - and W. Morrill. A new Species of Tetrapolipus 
from Hip77odamia convergens from South Dakota 
(Acarina: Podopolipidae). Ann. Ent. Soc. Amer . 
62(6): 1465-1468, 1969. 
Morrill, W. See McDaniel, B. 
Walstrom, R. J., P.A. Jones and G. F . Gastler .The Ef-
fect of Phorate for Partial Control of Alfalfa Wee-
vil on the Nutritional Values of Alfalfa Hay. J of 
Econ. Ent. 63:1374-1375, 1970. 
Wrich, M. J. Horn Fly and Face Fly Control on Beef 
Cattle Using Back Rubbers and Dust Bags Con-
taining Coumaphos or Fenthion. J of Econ. Ent. 
63:1123-1128, 1970. 
Greenbugs: A Yearlong Pest for Entomologists. South 
Dakota Farm & Home Research, Winter, 1970. 
Life May Be Worse for Some Costly South Dakota 
Insects. South Dakota Farm & Home Research, 
Spring 1970. 
--- - HOME ECONOMICS-----
Dccthardt, D. Sec Carlson, C. W., An. Sci. 
Guild, L. P. See Carlson, C. W., An. S<.:i. 
Lund, L. 0. See Sivers, C. R. 
Sivers, C. R. and L. 0. Lund. Seeing that White is 
White. South Dakota Farm & Home Research, 
Summer 1969. 
Pheasants: Make them a Yearlong Resource. South 
Dakota Farm & Home Research, Winter 1970. 
---HORTICULTURE-FORESTRY----
Adams, D. C. Greenhouse Shading: A Thing of the 
Past. Minnesota State Florists' Assn. Bulletin, 
June 1970. 
Prashar, P. How to Stake Tomato Plants. FS 495, Coop . . 
Ext. Ser., SDSU, 1969. . 
-- and D. M. Martin. _Crowing Vegetables in South 
Dakota. EC 668, Coop. Ext. Ser., SDSU, 1969. 
-- and --. Selected List- 1970 Vegetable Varieties. 
FS 489, Coop. Ext. Ser. , SD_SU, 1970. 
Plains Talk, Dept. Publ. Vol. XI and Vol. XII, July 
1969-June 1970. 
-----PLANT SCIENCE------
Adams, E. P. See Carson, P. L. 
--. See Deibert, E. J. 
Albrechtsen, R. See Vetter, R., Bot.-Bio. 
Bonnemann, J. J. Corn Performance Trials- 1969. C 
198 Ag. Exp. Sta., SDSU, 1970. 
--. Grain Sorghum Performance Trials-1969. C 199 
Ag.. Exp. Sta., SDSU, 1970. 
--. 1969 Small Crain Variety Trials. C 197 Ag. Exp. 
Sta., SDSU, 1970. 
--. See Wells, D. G. 
Buchenau, C. W. Forecasting Profits from Spraying 
for ·wheat Rusts. South Dakota Farm & H ome Re-
search, Winter 1970. 
--. See Wells, D. G. 
Bullis, S.S. See Ross, J. G. 
Carson, P. L. The Use of Starter Fertilizer w ith Row 
Crops. Abs. 20th Annual Fertilizer and Soil Man-
agement Short Course- 1970, pp. 13-14, 1970. 
--, and R. C. Ward. Explanation of Soil Test Recom-
mendations. Agron. Pam. No. 31 (revised), 1969. 
--, F. Westin, R. C. Ward, E. J. Williamson and E. P._ 
Adams. 1970 Soil and F ertilizer Guide, SDS U, 
'f970. 
--. See D eibert, E. J. 
· --. See Ward, R. C. 
D eibert, J., R. C. Ward and P. L. Carson. Zinc Uptake 
and Distribution in Corn Plants as Affected hy 
Applied Phosphorus. Paper ASA, Tucson, Arizona, 
Agron. Abstr., 1970. 
--, --, L. 0. Fine, E. P. Adams, E. J. Williamson 
and P. L . Carson. Progress Report on South Da-
kota Soil Fertility Experiments 1968. Plant Sci. 
Dept. Pam. No. 1, 1969. . 
D erschei<l, L. ·A. and F. C. Westin. Soil Atlas and Crop 
Production Guide for orthcastern South Dakota. 
Ext. Cir. 684, Coop. Ext. Serv. USDA and SDSU, 
1970. 
D ybing, C. D., Effects of Defoliation and Boll-Limi-
tation Treatments on Seed Weight, Oil Content, 
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and Iodine Value of Flax. 39th Ann. Flax Instit. 
of the U.S., Proc. 39:27, 1969. 
--. Importance of Physiology in Flax Improvement. 
39th Ann. Flax. lnstit. of the U. S., Proc. 39:14-15, 
1969. 
--. Maturity and Yield of Seed Flax in Controlled En-
vironments: Effects of Root Environment. Crop 
Sci. 9:572-575, 1969. 
--. See Peacock, J. F. 
Evenson, P. Implications of Soil Temperatures in May. 
South Dakota Farm & Home Research, Winter 
1970. 
Fine, L. 0. See Deibert, E. J .. 
Gardner, W. S., D. G. Wells, and C. L . Lay. Resistance 
to Wheat Streak Mosaic Virus in Triticale as De-
termined by Blast Inoculation. (Abstr.), Phytopa-
thology 59:l027, 1969. 
Geise, H. A. and D. C. Well$. Winter Wheat Variety 
Performance Test-South Central Research Farm. 
Mimeo., 1969. 
Gerloff, E. D. See Romano, L. M. 
H aiwick, G. B. See Moore, R. A. 
Horton, M. L., L. 1. Namken, and J. T. Ritchie. Role 
of Plant Canopies in Evapotranspiration. Proc. of 
A Great Plains Evapotranspiration Seminar, Bush-
land, Texas, fylarch 1970. · 
Johnson, J. R. and J. Nichols. Production Crude Pro-
tein and Use of Eleven Irrigated Grasses and Al-
falfa-Grasses Combinations on Clay Soils in West-
ern S. D. B 555, Ag. Exp. Sta., SDSU, 1969. 
Kenefick, D. G. See Salami, A. U. 
Lai, Ming-tan and G. Semeniuk. Picloram-Induced In-
crease of Carbohydrate Exudation· from Corn 
Seedlings. Phytopathology 60:563-564, 1970. 
-- and C. W. Hesseltine. Cond.itions for Produc-
tion of Ochratoxin A by Aspergillus species in a 
Synthetic Medium. Applied Microbiol. 19:542- . 
544, 1970. . 
Lawrensen, B. E. See Shubeck, F. S. 
Lay, C. L. See Gardner, W. S. 
--. See Wells, D . C. 
Lin, P. S. and J.C. Ross. Occurrence of Univalents and 
Trivalents at Succeeding Stages of Anther Devel-
opment in :1 Triploid Sorghum Plant. Crop Sci. 
9:670-672, 1~69. 
-- and --. Ovular Tumors in a Trisomic Sorghum 
Plant. J of Heredity 60:180-182, 1969. 
-- an<l --. ~orphological and Cytological Behavior 
of Aneupohds of Sorghum vulgare. Car. J. Genet. 
an<l Cytology 11:908-918, 1969. 
Lunden, A. 0. Early Crain Sorghum Hybrids and For-
age Sorghums. Sorghum ewsletter 12:79-80, 
1969. 
Man kin, C. J. A Check List of Fungus Disease on 
~on-Grass Plants in S. D. T ech. Bui. 36, Ag. Exp. 
Sta., SOS U, 1970. 
--. A Check List of the Diseases of Grasses and Cer-
eals in S. D . Tech. Bui. 35, Ag. Exp. Sta. , SDSU, 
1970. 
-- and L. S. \Vood. Seed T reatment Reports. Fungi-
cide- ematocide Tests, 24:1969. 
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Moore, R. A. Efficiency of Beef Cattle Production in 
S. D. with Various Methods of Land Use and Cat-
tle Management. Proc. XI Inter. Grasslands Cong-
ress, Univ. of Queensland Press, Australia, 1970. 
--. Symposium on Pasture fethods for Maximum 
Production in Beef Cattle: Pasture Systems for a 
Cow-Calf Operation. J An. Sci., Vol. 30, No. 1, 
1970. . 
--, H. C. Young, M. E. Larson and C. B. Haiwick. 
Suspension Fences. Trans. ASAE 12 (3) 349-351, 
1969. 
--. See Romano, L. M. 
- -. See Smith, C. N. 
--. See Wickstrom, R. P. 
Nagel, .c. I. Regional Potato Disease Performance 
Experiments in South Dakota. 'orth Central Re-
gional Potato Trials, 1969. 
~ ichols, J. T . See Johnson, J. R. 
- -. See White, E. M. 
Peacock, J. F. Enhancement of Foliar Penetration and 
Herbicide Activity by Oils. Ph.D. dissertation, 
1970. . 
-- and C. D. Dybing. Properties of Crop Oils as Re-
lated to'Enhancement of Herbicide Activity. 24th 
North Central Weed Control Conf. Proc. 24:80-
81, 1969. 
Romano, L. M., E. D. Gerloff and R. fl.. Moore. Solu-
ble Proteins of Alfalfa , White Clover and Birds-
foot Trefoil in Relation to Bloat. Agron. ~bstracts, 
1970. 
Ross, J. C. Deep· Furrow Seeding. World Fanning, 
pp. 8-10, Feb . 1970.-
--. Taming Native Grasses. The Conservationist, pp. 
2-3, Sept. 1969. 
-. Turkey: tirs; South Dakota: deep fu rrow seeding. 
South Dakota Farm & Home Research, Summer 
1969. 
- - and S. S. Bullis. Differences in In Vitro Digestibil-
ity between Genotypes in a Breeding ursery of 
Bromegrass. Proc. Western Grass Breeders \Vork 
Planning Conf. 20:32-33, 1969. 
-- and F . Tosun. Turkiyeye Olan Bir Borcau Oden-
mesi. Ziraat Deigisi, Atatuik Univ. Ziraat Fak. 
1:75-79, 1970. 
--. See Lin, P. S. 
- . See Wurster, M. J., An. Sci. 
Rumbaugh, M. D. A Clonal Competition Experiment 
with Alfalfa. Medicago sativa L., Agron. J. 62:51-
55, 1970. 
- -. Inheritance of Foaming Properties of Plant Ex-
tracts of Alfalfa. Crop Sci. 9:438-440, 1969. 
- - : Review of Applied Genetics: The Technology of 
Inheritance by D. Pate rson. ~io Sci. 20:680, 1970. 
-. South Dakota Legume Species and Variety T rials. 
Clovers and Special Purpose Legumes Research 
Newsletter 3: 51-57, 1969. 
Salami, A. U. and D. G. Kenefick. Stimulation of 
Growth in Zinc-Deficient Corn Seedlings by the 
Addition of Tryptopham. Crop Sci. 10:291-29-1, 
1970. 
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Semeniuk, C . Common Leafspot Development in Al-
falfa in Relation to Temperature and Moisture. 
(Abstr.), Phytopathology 59:1049, 1969. 
- - . See Lai, Ming-tan. 
Shubeck, F . E. Adjusting Nitrogen Rates to Date of 
Planting Corn. Abstr. 20th Annual Fertilizer and 
Soil Management Short Course, Jan. 1970, pp. 3-5. 
-- and B. E. Lawrence. Continuous Corn ls Fine, but 
Let's Not Forget Rotations. South Dakota Farm & 
Home Research, Summer 1969. 
and H. C. Young. Equidistant Corn Planting. 
Crops and Soils, Vol. 22, No. 6, pp. 12-14, March 
1970. 
Smith, C. N., Jr., Y. A. Greichus and R. A. Moore. 
Herbicide Residue in Switchgrass. Agron. Ab-
stracts, 1970. 
Spilde, L. A. A Study of Protein Content and Its Rela-
tionships to Other Phenotypic Characters in In-
terspeci6c Oat Crosses. MS thesis, 1970. 
Stegmeier, \V. D. See \Velis, D . C . 
Stritzke, J. F. and C. E. Stymiest. Control of Canada 
Thistle in Corn. C Weed Cont. Res. Rpt. 1969: 
94, 1969. 
and - -. Control of Wild Buckwheat in Small 
Grains and Flax with Herbicides. Proc. NC Weed 
Cont., 1969. 
and - - . Corn Herbicide Performance in South 
Dakota. NC Weed Cont. Res. Rpt. 1969:92-93, 
1969. . 
- - and --. The Effect of Postemergent Herbicides 
on Annual Weeds and Broadleaf Crops. NC Weed 
Res. Rpt. 1969:29-30, 1969. 
-- and-. T he Tolerance of Oat Varieties to 2,4-D. 
NC Weed Control Conference, 1969. 
Stymiest, C. E. See Stritzke, J. F. · 
Ward, R. C. What Do 15 Years of Soil Tests Tell Us. 
Abstr. 20th Annual Fertilizer and Soil Manage-
ment Short Course-1970, pp. 15-20, 1970. 
-- and P. L. Carson. Plant Analysis Sufficiency Lev-
els for Spring Small Grains. Paper ASA, Tucson, 
Arizona, Agron. Abstr., 1970. 
--. See Carson, P. L. 
- - . See De ibert, E. J. 
\Veils, D. C., J. J. Bonnemann, G. W. Buchenau , W. D. 
Stegmeier, C. L. Lay. New Varieties of Small 
Grain. South Dakota Farm & Home Research, 
Winter 1970. 
-- and C. L. Lay. Hybrid Vigor in Hard Red Spring 
Wheat C rosses. Crop. Sci. 10:220-223, 1970. 
--. See Geise, II. A. 
--. See Gardner, \V. S. 
Westin, F. C. Genesis of Soils of the Glacial Lake Da-
kota Plain in Spink Co., S. D. Tech. Bui. 37, Ag. 
Exp. Sta., SDSU, 1970. 
- - and J .. G. de Britto. Phosphorus Fractions of Some 
Venezuelan Soils as Related to Their Stage of 
Weathering. Soil Sci. 107, No. 3, 194-202, 1969. 
- . See Carson, P. L. 
--. See Dersheid, L. A. 
\\'hite, E. ~I. Giant Desiccation Cracks in Central 
South Dakota Soils. Soil Sci. 110:71-73, 1970. 
--, J. R. Johnson, and J. T. ' ichols. Prairie-Forest 
Transition Soils of the South Dakota Black Hills. 
Soil Sci. Soc. Amer. 33:932-936, 1969. 
- and J. K. Lewis. Ecological Effect of a Clay Soils 
Structure on Some Native Grass Roots. J of Rng. 
Mgt., 22:401-404, 1969. 
Wickstrom, R. P. Interseeding ative Grasslands. MS 
thesis, 1969. 
-- and R. A. Moore. lnterseeding Native Grasslands. 
Agron. (Abstr.), 1969. 
Williamson, E. J. See Carson, P. L. 
--. See Deibert, E. J. 
Annual Progress Report. South Central Research 
Farm. Pl. Sci. Pam. No. 2, 1969. 
Commercial Fertilizers for South Dakota Grasslands. 
South Dakota Farm & Home Research, Winter 
1970. 
It's When We Begin to Fight Pollution. South Dakota 
Farm & Home Research, Spring' 1970. 
New Plant Science Department. South Dakota Farm 
& Home Research, Summer 1969. 
Redfield Soil Samples to SDSU for Research. South 
Dakota Farm & Home Research, Winter 1970. 
· Sorghum Forage Studies in South Central South Da-
kota. Sorghum Newsletter 12:80-82, 1969. 
Soybean Research to Reduce Pollution. South Dako-
ta Farm & Home Research, Spring 1970. 
----RURAL SOCIOLOGY--- -
Dimit, R. M. See Field, D.R. 
Field, D. R. Industrialization and the Rural Commu-
nity. EC 679, Coop. Ext. Ser., SDSU, 1969. 
-- and R. M. Dimit. Population Change in Incorpo-
rated Places in South Dakota, 1940-60. EC 682, 
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1970. . 
--. See Greichus, Y. A. 
Hoar, D. \ ¥. Potassium, Phosphorus and Calcium In-
terrelationships InAuencing Feedlot Performance 
and Phosphatic Urolithiasis in Lambs. J of An. 
Sci. 30:597-600, 1970. 
--, L . B. Embry and R. J. Emerick. Nitrate and Vita-
min A Interrelationship in Sheep. An. Sci. Series 
69-53. 
--, --, I I. R. King and R. J. Emerick. Urea-Nitrate 
Interrelations in Sheep Under Feedlot Condi-
tions. An. Sci. Series 69-52. 
--, R. J. Emerick and L. B. Embry. Influence of Cal-
cium Source, Phosphorus Level and Acid-Base-
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tration. J of Agri. and Food Chem. 18:168-171, 
1970. 
Novacek, E. J., and C. W. Carlson. Low Protein Cage-
Layer Diet and Amino Acids. Poul. Sci. 48:1490-
1497, 1969. . 
--, --, C. A. Dinkel and W. L. Tucker. A Factorial 
D esign for Studying Amino Acid Requirements of 
Tutkey Poults. (Abstr.), Poul. Sci. 48:1852-1853, 
1969. 
--, -- and 0 . E. Olson. Supplementing a 9.4 percent 
. Protein Corn-Soybean Meal Layer Diet with Sin-
gle Protein Sources. (Abstr.), Poul. Sci. 48:1853,. 
1969. 
--. See Olson, 0 . E. 
Olson, 0. E. and D. V. Frost. Selenium in Papers and 
Tobaccos. Environ. Sci. and Tech. 4:686-688, 1970. 
--, E. J: Novacek, E. I. Whitehead and I. S. Palmer. 
Investigationfon Selenium in Wheat, Phytochem-
istry 9:1181-1188, 1970. 
--, E. I. Whitehead and C. E. Morris. Selenium in 
Linseed Oil Meals. Proc. 39th Annual Flax Insti-
tute, Minneapolis, Minn., 196Q. 
--. See Novacek, E. J . 
--. See Palmer, I. S. 
--. See Patrias, G. 
--. See Thapar, N. T ., An. Sci. . 
Palmer, I. S., R. P: Gunsalus, A. W. Halverson and 0. 
E. Olson. Trimethylselenonium Ion as a General 
Excretory Product -from Selenium Metabolism in 
the Rat. Biochem. Biophys. Acta. 208:260-266, 
1970. 
--. See H alverson, A. W. 
--. See Olson, 0. E. 
Patrias, G. and 0. E. Olson. Selenium Contents of 
Samples of Corn from Midwestern States. Feed-
stuffs 41 (No. 43):32 and 34, 1969. 
Whitehead, E. I. See Olson, 0. E. 
Residues: A Warning Sign. South Dakota Farm & 
Home Research, Spring 1970. 
----VETERINARY SCIENCE-- --
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E. W . Hamilton, Ph.D. (USDA) .. 
Associate Professor 
E. J. Hugghins, Ph.D. Professor 
P. A. Jones, Ph.D. Associate Professor 
R. W. Kieckhcfer, Ph.D. ( USDA) 
Associate Professor 
V. M. Kirk, Ph.D. ( USDA) ·-··· Professor 
J. L. Krysan , Ph.D. (USDA) __ 
_ Assistant Professor 
Burruss McDaniel, Ph.D. Associate Professor 
E. E. Ortman, Ph.D. (USDA) __ Professor 
M. H. Roller, Ph.D. . _ Associate Professor 
W. N. Stoner, Ph.D. {USDA) _.. Professor 
G. R. Sutter, Ph.D. (USDA) ---
Associatc Professor 
R. N. Swanson, Ph.D. .. Associate Professor 
G. A. Thibodeau, M.S. ······-··· -· Instructor 
HOME ECONOMICS 
Frances M. Hettler, Ph.D. Professor and H ead 
Dorothy Dccthardt, M.S . .. ··-- Assistant in 
Home Economics 
Louise Guild, M.S. Assistant Professor 
Adaline Hsia, M.S. Professor 
Lillian 0. Lund, M.S. Professor 
Barbara McCandess, M.S. Associate Professor 
Cora R. Siven, M.S. . Assistant Professor 
Rrna Wills, M.S. . .. Associate Professor 
HORTICULTURE-FORESTRY 
R. M. Peterson, Ph.D. Professor and Head 
D. G. Adams, Ph.D. Associ:ate Professor 
· H . G. Cady, B.S._ Assistant in Foresll'y 
P. E. Collins, Ph.D. Associate Professor 
N. P. Evers, B.S. ... Assistant in H orticulture 
D. E. Herman, Ph. D . Assistant Professor 
L. C. Johnson, M.S. Associate Professor 
D. P. Prashar, Ph.D._ __Associate Professor 
W. A. Urdahl, B.S. Assistant in H orticulture 
J. R. W aples, B.S. Assistant in H orticulture 
PLANT SCIENCES 
Dcpartmrnts of Agronomy and Plant Pa-
thology were combined 7 / I /69 to create this 
department. 
L. O. Fine, Ph.D. ··-· -· Professor and Head 
R. A. Moore, Ph.D. .. ... Professor and Head 
C. M. Nagel, Ph.D. Professor and Head 
R. s. Albrechtscn, Ph.D. Associate Professor 
W. E. Arnold, Ph.D. Assistant Professor 
J. J. Bonncmann, M.S. Assistant Agronomist 
George Buchenau, Ph.D. Associate Professor 
P. L. Carson, M.S. _ ........... - Professor 
J. D. Colburn, M.S. Associate Professor 
J. G. Dosland, M.S. Jnstroctor 
<;:. D . D ybing, Ph.D. (USDA) _ 
Associate Professor 
G. W . Erion, M.S._ ... Assistant Professor 
P. D. Evenson, M.S. Assistant Professor 
C. J. Franzke, B.S. Professor Emeritus 
C. J. Frazee, Ph.D. . Assistant Professor 
W. S. Gardner, Ph.D. Associate Professor 
H. A. Geise, M.S. _ _ Instructor 
Eldcan Gerloff, Ph.D. (USDA) __ _ 
Assistant Professor 
M. L. H orton, Ph.D. Associate Professor 
D . R. H ovland, Ph.D. Associate Professor 
S. G. Jensen , Ph.D. (USDA) __ . 
J. R. Johnson, M.S. 
D. G. Kenefick, Ph.D. 
R. C. Kinch, M.S. 
Q. S. Kingsley, M.S. 
Charles Krueger, Ph.D. 
C. L. Lay, B.S. _ 
Associate Prof~r 
Assistant in 
Range Management 
Associate Professor 
.. Professor 
Assistant Professor 
Assistant Professor 
__ .• Assistant 
A. O. Lunden, Ph.D . ....... Associate Professor 
C. J. Mankin, Ph.D. -··. __ Professor 
T. C. Olson, Ph.D. (USDA) 
Associate Professor 
J. D . Otta, Ph.D. Assistant Profcssor 
P. B. Price, Ph.D. (USDA} 
Hugh Randall , M.S . .... 
D . L. Reeves, Ph.D . 
J. G. Ross, Ph.D . 
M. D. Rumbaugh, Ph.D. 
George Scmeniuk, Ph.D. 
D. B. Shank, Ph.D. -- . 
F. E. Shubeck, Ph.D . .• 
Jam.cs Smolik, M.S. -
W. D. Stegmeicr, M.S. 
J. F. Stritzke, Ph.D. -
C. E. Stymiest, M.S. 
Associate Professor 
-·· Assistant 
Assistant Professor 
_ Professor 
Associate Professor 
.• Professor 
.. Professor 
........ Professor 
·- Assistant 
_ Assistant 
Assistant Professor 
R. T. Thaden, B.S. . .. ···-
J. R. Thysell , M.S. (USDA) 
lnstroctor 
....... - Assistant 
R. C. Ward, M.S. 
J. B. Weber, B.S. 
D. G. Wells, Ph.D. 
F. C. Westin , Ph.D. 
E. M. White, Ph.D. --· --
Assistant Professor 
_ Instructor 
_ lnstroctor 
•. -· Professor 
....... Professor 
. Profc~or 
. APPOINTMENTS 
W. E. Arnold, Assistant Professor __ 3 I 70 
Charles Krueger, Assistant Professor __ 3/ 1/ 70 
R. A. Moore, Professor 
(promoted to Head) ..•.. 
J. D . Otta, Assisant Professor 
D . L. Reeves, Assistant Professor 
W. D. Steg:mcicr, Assistant 
R. T. Thaden, Assistant 
RESIGNATIONS 
R. S. Albrechtsen , 
....... 7/ 1/ 69 
·--- 2/ 1/ 70 
_ 3/ 24/70 
_ 9/ 1/ 69 
. __ 11/ 8169 
Associate Professor -··· .. 12/ 26/ 69 
J. G. Dosland, Insll'uctor _ 6/ 30/ 69 
L. 0. Fine, Professor (withdrew from 
Dept. Headship in Agronomy) -··· 7 / 1/ 69 
J. R. Johnson, Assistant in 
Range Management _ ····- 8/ 8/ 69 
C. L. Lay, Assistant ... __ :_ __ 8/ 3/ 69 
C. M. Nagel, P rofessor (withdrew 
from Dept. H eadship in 
Plant Pathology) _ 
Hugh Randall, Assistant 
J. F . Stritzke, Assistant Professor 
_ 7 1/ 69 
. .. 6/ 30/ 70 
··-· 1/ 31/ 70 
PUBLICATIONS 
E. W. Metcalf, M.S. _ _ Agricultural Editor 
F. J. Shideler, M .S. Experiment Station Editor 
Barbara H artinger, B.S. . Assistant Editor 
Lee Jorgensen, B.S. ·-·-· .. .. ·-·-··· 
Assistant Agricultural Editor 
APPOINTMENTS 
Barbara Hartinger, Assistant Editor . 9/ 1/ 69 
RURAL SOCIOLOGY 
H . M. Sauer, M.S . .. : .. 
R. M. Dimit, Ph.D . -·· .. 
D. R. Field, Ph.D. 
O. E. Lanham, M.S. . .. 
M. P. Riley, Ph.D. _ 
Professor and H ead 
·-· _ Professor 
Assistant Professor 
Assistant Professor 
Professor 
APPOINTMENTS 
0. E. Lanham, Assistant Professor . . .. 7 / I / 69 
RESIGNATIONS 
D. R. Field, Assistant Professor . 6/ 30/70 
STATION BIOCHEMISTRY 
O. E. Olson, Ph.D. __ Professor and Head 
R. J. Emerick, Ph.D. .. _ Professor 
G. F. Gastler, M.S. .... Associate Professor 
Yvonne A. Grcichus, Ph.D. Assistant Professor 
P. L. Guss, Ph.D. (USDA) Assi.stant Professor 
H . R. King, B.S. Assistant in Biochemisll'y 
A. W. Halverson , Ph.D. _ Professor 
I. S. Palmer, Ph.D. Associate Professor 
E. I . Whitehead , M.S. ·--· Professor 
VETERINARY SCIENCE 
K. D. Weide, D .V.M., Ph.D. .. 
Professor and Head 
W. E. Bailie, D.V.M., Ph.D. Associate Professor 
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E. J. Bicknell, D.V.M., Ph.D. _ ...... 
···- Associate Professor 
J. E. Blades, B.S . . _ 
R. J. Bury, D.V .M. 
Janice Fuller, B.S. 
G. S. H arshfield, D.V.M., M.S. _ .. 
- .. Professor 
M. M. Kieffer, B.S. -- - - _ 
C. A. Kirkbride, D.V .M. ---
Assistant 
lnstroctor 
Assistant 
Emeritus 
Assistant 
Instroctor 
Instructor W. U. Knudtson, M.S. 
Carol Ann Larson, B.S. Assistant in 
Veterinary Science 
T. E. Lucas, D .V.M., M.S . . _ Assistant Professor 
J. P . McAdaragh, M.S. .. Assistant Professor 
David Recd, Ph.D. . Assistant Professor 
Hazel J. Shave, B.S. Assistant in 
Veterinary Science 
J. B. Taylor, D.V.M. Professor Emeritus 
APPOINTMENTS 
J. E. Blades, Assistant •.. ·-···- . 
Janice Fuller, Assistant --· 
M. M. K ieffer, Assistant ·- ---
T. E. Lucas, Assistant Professor ·-
David Recd, Assistant Professor_ 
RESIGNATIONS 
7/ 1/ 69 
8/ 1/69 
7/ 1/ 69 
8/ 1/ §9 
7/ 1/ 69 
J. E. Blades, Assistant _------· 5/ 6/ 70 
WILDLIFE AND FISHERIES 
SCIENCES 
D. R. Progulske, Ph.D. ___ Professor and H ead 
R. L. Applegate, M.A. (USDI) _. 
___ Assistant 
R. B. Dahlgrrn, M.S. (USD I) -
Douglas Harr, B.S . 
R. L. Linder, Ph.D. (USDI)_ 
Professor 
Instructor 
Instructor 
.. Associate Professor 
·1. G. Nickum, Ph.D. . .... Assistant Professor 
K. E. Severson, Ph.D. __ Assistant Professor 
APPOINTMENTS 
D ouglas Harr, Instructor__ 2/ 1/ 70 
RESIGNATIONS 
K. E. Sevenon, Assistant Professor l /20/70 
SUBSTATIONS 
Albert Ditll'Dan, B.S. ··-- .Superintendent 
North Central Substation , Eureka 
Gairy Haiwick, Superintendent _ 1/ 19/ 70 
Pasture Research Center, Norbeck 
James Olson, M.S. .. .: ______ Superintendent 
Pastu re Research Center, Norbeck 
Frank H olmes_ ·-·- Superintendent 
Ccnll'al Substation , Highmore 
B. B. Beer, B.S.__ _ ·- __ Superintendent 
Range Field Station, Cottonwood 
A. J . Herndon, B.S. _ ···-· Superintendent 
Range Field Station, Cottonwood 
Carl Erickson, M.S. (USDA) __ Superintendent 
U. S. Irrigation a_nd Dryland Field Station, 
Buffalo 
W. R. T rcviJlyan, B.S. ·---·· Superintendent 
Antelope Range Field Station, Buffalo 
J. F. Fredrickson, B.S . .. __ _ Superintendent 
Southeast South Dakota Experiment Farm, 
Beresford 
B. E. Lawrcnscn, B.S. Assistant Superintendent 
Southeast South Dakota Experiment Farm, 
Beresford 
L. B. D ye ·-- ... __ -----· Superintendent 
Irrigation Research Substation, Redfield 
APPOINTMENTS 
James Olson, Superintendent _ 1/ 15/ 70 
Pasture Research Center, Norbeck 
A. J. Herndon, Superintenden t. 10/ 1/ 69 
Range Field Station, Cottonwood 
RESIGNATIONS 
Gary Haiwick, Superintendent 1/ 19/ 70 
Pasture Research Center, Norbeck 
B. B. Beer, Super intendent --· 10/ 20/ 69 
Range Field Station, Cottonwood 
MISCELLANEOUS 
A. E. Dracy, Ph .D. Professor 
Electrical Engineering 
. .) 
,, 
-
• IL...-__;_ __ A_g_r_ic_u_lt_u_r_a_l A_d_v_is_o_r_y_G_r_o_u_p_s ___ ~ 
• 
• 
College of Agriculture 
Stan Morrill, 'chairman, 
Sioux Falls .... , ... . .... (1971) 
John Elsing, Vice Chairman, 
Mansfield .. . ..... . 
Harold Millett, Secretary, 
Reva .. ..... ...... . ....... . 
Richard Adee, Bruce .. 
David Bogue, Beresford .... . 
Ercil Bowles, Centerville .. . 
Darwin Britzman, Sioux Falls 
Mrs. Roland Chicoine, 
Elk Point ....................... . 
Harvey Christianson, 
(1971) 
(1972) 
(1974) 
(1973) 
(1970) 
(1974) 
(1974) 
Wessington Springs (1974) 
Leonard .Dailey, Jefferson (1971) 
Mrs. Ha rlen Digeroess, 
Le tcher .. ....... ..... ... . . . 
Bob Duxbury, Wessington ... 
Clarence Dybvig, Baltic ._. 
Layle M. Evans, Verdon .. 
lngebert Fauske, Quinn .. 
Robert Froelich, Hartford .. 
John Glaus, Chamberlain 
Mrs. Ervin Grenz, Eureka ... . 
Fred Ho lscher, Faulkton .. . 
(1972) 
(1972) 
(1970) 
(1972) 
(1970) 
(1 973) 
(1972) 
(1973) 
(1971) 
Don Jorgenson, Ideal ..... . 
Hagen Kelsey, f.edora . 
Bob Koh I off, Leola · ~- .. · · ... 
Frank Lingo, Sioux Falls 
Mrs. Francis Murphy, 
(1972) 
. (1970) 
(1973) 
(1970) 
Hermosa .. .. ..... . ( 1973) 
Merle Pommer, Castlewood (1971) 
John Quillin, Kennebec .... (1971 ) 
Dick Rebbeck, Rapid City.. (1974) 
Mrs. Charles Schmitz, 
Bonesteel .............. ..... . ( 197 4) 
Don Weberg, Yan kton ........ (1973) 
William Westerdahl, 
Whitewood .. . .. .. . .. '(1973) 
South East South Dakota 
Experiment Farm 
Centerville 
Leonard Dailey, President Jefferson 
Eric Thormodsgard, 
Vice Presid ent.. .. . . Hudson 
Be rnard Uthe, Secretary .. Canton 
Lawrence Swanson, 
Treasurer .. .... . . Canton 
Ercil Bowles ... .. Centerville 
Ervin Cleland Vermillion 
Bill DeJong ... Volin 
Lawrence Holzbaurer . Wagner 
Leon Jorgenson . . .. Freeman 
Wesley Larsen . .. Beresford 
Lloyd Overgaard Centerville 
Ea rl Rames . Menno 
Carl Wright . .. .. Volin 
North East Research Farm 
Watertown-Garden City 
Walter H. Schwanke, 
Chairman .. .... ... : Watertown 
Fred Morris, Secretary .... Watertown 
Lee Bevers ... ... ..... . .... .... Hazel 
Elmer Greseth . -··· ... ... . Sisseton 
Harold Hurlbert.. .. ...... Raymond 
Grant Kellogg .. .. . ... .Watertown 
Lyle Kriesel.. ... Summit 
Donald Neddy . . ... Britton 
William Peters·on .. _ ....•............. Lily 
Alfred Skovly .. . ............. Astoria 
Whetstone Valley Research Farm 
Milbank 
One-year term-
Harlyn Bartz .. ___ Browns Valley 
Gordon Bracht . .... .... ... Milbank 
Winston Christensen .......... Wilmot 
Clayton Palmquist.. .... . ...... Wilmot 
Robert Quade ................ Wilmot 
Two-year term-
Ted Arnold Twin Brooks 
Harold Barlund.. . . Milbank 
Bob Osborne.. .... ...... .. _ Milbank 
Jim Rabe . .. . .. Big Stone City 
Gordon Ziemer .. Browns Valley 
Three-year term-
John Anderson ... .. . .. Wilmot 
Wilford Anderson . .. . . .. LaBolt 
Roy Carlson ..... Milbank 
Ray Mueller . .. Big Stone City 
Gerald Oehler Milban k 
Arvid Stengel .. . . . . . Milbank 
Antelope Range 
Field Station 
Buffalo 
Bill Cla nton . .... .... . ... Buffalo 
Paul Gorr.. . ......... ·-···- . .. Isabel 
Harold Millett . .................. Reva 
Ole Drageset ___ . ... . . . ..... Isabel 
Henry Meyer .. . ... Timber Lake 
Ray Meyer.. .. •. . .. Sorum 
Central Substation 
Highmore 
Pierre Barnes Blunt 
Fred Holscher .. Faulkton 
Henry Hertel, Jr. . Onida 
Art Hibbison .. Miller 
Keith Kleppin Wessingto.n Springs 
Francis Martens .. ..Wessington 
0. K. Peterson Holabird 
C. B. Sloat . Hoven 
Range Field Station 
Cottonwood 
Otto Prokop Kadoka 
Keith Crew . Interior 
Prancis Guptill Interior 
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Orville Keil ................. Cottonwood 
lngebert Fauske .... . ............ Quinn 
Clifford Fees .... .. ... .Cotto~wood 
Merle Temple.. . ........ Cottonwood 
Ohmer Cook ............ Cottonwood 
Lawrence Gropper Long Valley 
John Sherburne ....... ·-·- .Wa mblee 
Dale V.olburg . .. .. . ... Okaton 
David Brost . .•.. . .•....... Murdo 
Tony Krebs............ .. ..... . .. ··:Quinn 
Reuben Deutscher ..... ... . ... Wa ll 
Joe Hlavka . --····· ____ .. Plainview 
Lee Jacobs.. . ... ..... ..... ... Allen 
North Central Substation 
Eureka 
Bob Kohlhoff, Chairman .... Le loa 
Alvin Abeln .......... ······-· ... Groton 
Wilbert Blumhardt .......... Bowd le 
Herbert Brandner.. ... . .. Herreid 
Lois Caswell.. ..... _ ....... Timber Lake 
Lyle Cutler........... . ....... Claremont 
Mike Mitzel ..... -······ ......... Bow dle 
Orvi lle Stang l.. ................... Java 
John Vojta ....... ....... Mound City 
U. S. Irrigation and Dryland 
Field Station 
Newell 
La urence Bentz . . .............. Newell 
Louis Bober.. .. .. .. . ... Rapid City 
Rodney La rson ... .............. Fruitdale 
James Oliver.. Albion, Montana 
E. H. Renecke ... Beulah, Wyoming 
Norman Vansickle ................. Opal 
South Central Research Farm 
Presho 
Ed Bailey........... . ................. Lucas 
Jerry Bruning ............ ······-····Wood 
John Fern en ················--······Mission 
Lyle Headman ... ................. Hayes 
Don Jorgenson ······--····--- . Ideal 
Fred Lucas ..... ............ .. ..... .Platte 
Lyn Lyman .. ···-··· ......... Murdo 
John Quillan .... .. . ..... Kennebec 
Walter Stolte . .. . . Chamberlain 
Veterinary Science 
Oscar Nygaard . .. . .. Watertown 
Dr. R. C. Bryan . . ..... Mitchell 
Dr. James T. Brown.. .. .... Huron 
Roy Carlson ... __ Milbank 
Dr. E. M. Joneschi ld . Pierre 
Dr. M. D. Mitchell . ... . ... Pierre 
John Popowski . .. . .. ... Pierre 
Ward VanHorn . . ......... Buffalo 
Les Zeller.. . .. .. : Vermi ll ion 
Rodney Larson . . .. Fruitdale 
Dr. Wayne Sletten . . _ .. Faith 
Dr. Ralph Palmer Parkston 
Leonard E. Shafer Sioux Falls 
I 
, . 
New Plant Publication Ready Soon 
A new, full-color bulletin "Plants of South Dakota Grasslands 
-A Photographic Study," is being prepared .at the South Dakota 
State University printing laboratory and will be available. soon. 
The 170-page publication will include 165 full color photos, brief 
non-technical descriptions covering economic value, uses and lore 
of 150 plants found in the Northern Great Plains from Canada 
to Texas. Authors James R. Johnson and James T. Nichols, for- ff). / t 
merly with range management at SDSU, describe Bulletin 566 as / 
being " ... of value to those interested in plants for aet.thetic 
reasons, and will provide pertinent information helpful to ranch-
ers, farmers, conservationists and students." More than 1,000 pre-
publication purchase orders have been received for the new Agri-
cultural Experiment Station publication. 
Print lab offset pressmen Greg Moir (left in photo at left) and 
Ron Seeley check one of the early sections of the publication 
while Charles 0. Bechtold (left, above) and Albert D. Evenson 
prepare pages for the offset camera. 
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